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l^ttrlng tile faet deoada high pTiotHy haa been 
aealgned te ta&Rh«r edimatlim in many nationi of the i^orld* 
Mdon and Hunter estate that thare la a genoral 

ngraamant among mduoAtora that taaehing naode Improremant* 
Conao^uantlyt taa«!her aducatore hAYO boldly faded naw 
ohalXangAP and Intredueed eoYaraX innovationa in taaehar 
aduoatien. Xn India toO| th« need to inproYo taaohar 
aduoatlon haa bf«n raaliaad* Tha S-aeondary Hduoatlcm 
Comniaaloa (1952«*19^?) dealt vlth *ijynamio Mathoda of 
taaohing* In detail» The eaeond Indian Tear of 
dduoation (hC^a^Ti t9^) and the fourth Indian fear Booh 
of iidueation (HCaiiTy 1973^) haYO been devoted to the 
dleouaalon of the daYelopment of *ILementary Muoation' 
and 'Secondary Munition' reepaotlYely• let the 
preYAiling piotinre of the Indian olataroon la far from 
aatiafaotory* ^ reaeon ie that the ^uantltitlYO 
expeneion hae merolleealy dvarfed the ^nalltatiYe 
improYement in eduoatlon <4angirat 1979)* 

The hothari Hduoation Comnieeion Cf9B4«19^^) 
too hae hl|^l|^tad the need to inproY# teacher iduoation 
in theee eordi i *^?he daetiny of India la being ehaptd 
in her olaaeroon**# the ehapti uadoubtedly» mill depend 
on Yhat goee on in the olaneroom and hoe eell it goti ^ 
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Earlier reev^reluire lik« (Andorf>o». «t 1946} 

1931} Enlth» 1933} Hleon, 1937} ftiid iunidoii and I3.attd«r» 
1961) hftva «Xeo undarltnod tha eignlfioanoa of iaprovl&g 
toaahur adtieatlon* <^1 thla maane tHat tii« t^uallty of 
taaohlng vlXl bo detamlxiLOd by quality of toaeblng 
behaviour featuring the elaaeroon. Similarly Maval 
(1973) and fiova GovAa (1973} ocounent that the eduoational 
boAofite that the ohildren of a nation derive depend 
greatlya if not entirely» cm the quality of ite teaohere* 
ho factor in the teaching-learning proeeee le aoro 
inportent than that of the teacher. Therefore a round 
prograiase of profeeoional education of teaehere le 
eeeential for the qualitative inprovement of eduoation* 

Mioroteaohittg hae been ueed for aeveral yeara 
aa a teehnique for developing akille deened important 
for aueeeeefOl teaching* But now» It hae bean found 
that teaohera vho have developed ikilla tlirouidL thle 
technique are net alvaya judged to be nore effeetive 
teaehere than othere vho have not developed theae ekllle 
(danglrat 1979)* Xt la bo> perhapa* due to too roaeons t 
One being the training in integration of varloue teaching 
ekillat and the other nay be ignorance of Xntelleetual 
level of teaehere and the training in aoeordanee vith It. 

Heoently after Piai^tiaa theory* the ourricUlUB 
fraaere all over the uorld have started thinking aerioualy 
about tha intelleetual leveXe of ohildren for vhoa tbay 
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Inttnd to 4eviolop th« nov eurrloula* But no oaro hae ao 
far Boon taken of taaokAre* Cognitive level* flile 
neglected aepeot ir eeeentlel to kaov the quality of 
teaching* Itie quality of teaching hehnvlour depende upon 
the teachere' Cognitive level and level of equlpnent of 
tenchere vlth neeeaeary akille in deaignlng end handling 
teaching hehaviour* Ihe etudlee conducted by dXklnd (19^2)• 
Towler and ^dieatly (l97lil» laweon et el*t (197S>) uelng 
Flagetian taekot feveal that a majority of pre^ervlce 
eoienoe teacherr funetlcma at franeitlonal etagCi that lOp 
In between Concrete and Ibmal Operational Stage* 

Although it baa been reoognlaed that the teacher 
exerta a great deal of Influence on the pupUe* only 
recently It her been ehown that the aoet Inportant eipeotr 
of teacher behaviour* ae far ae the influence on the 
puplla in concerned la hla elaaerooa behaviour (ILaaderr , 
i 960 ^ 1962 K Several reaearchee have been oonducted in 
India and abroad to analyee the teacher*e claearoon 
behaviour by ueing the Hender'e Verbal Interact!on 
Technique and other alniler eyatena* Theee verbal 
interectlonfl very largely deternlne the eoolal interaction 
or coclal clalnate of the olacBt and It detemlnec in 
large meaeure whether the teaching le going to be effective 
or not. In other wordCp ^ optlnun teaching effeotiveneea 
depende v^en what and hew interactive phene of teaching 
goea OB in the clncnroon* But there ic a rceearch gap 




lD«tw««n tbe CofipRitiire Struotur« of tooohoro fina %lmtr 
verbal babavloar* Tbta xvBoareb findings give rtm to 
the belief that the toaehere at three different levelr 
of oognitlve natnrit;^ differ In their olacw^reoei behavlonr* 

Of j^X40.bTiiisi ntmoHt 

Jeen i^lagetf a Cwlae feyohologlet» gave a 
theoretloal and experimental Investigation of the 
taLualltatlve development of intelleetual strueture* In 
hie studies he fonnd ontogenetlo ohsnge and developed a 
highly original theory of Intelleetual and pereeptusl 
developnent. The fiagstlan Theory has besn well reeelved 
by many edueators and psyehologiets with vide appllontion 
both In oognltive end roctal development related to ell 
sub^eot areas* 

Jean flagot*s eocpltlve peyohology is baslotaiy 
a eoKblnatlon of £:«.iei and Oestalt approaoh which Is the 
study of the way peroeptlon Influences behaviour and 
experienoe Influences peroeptloa* It Is the study of 
thought proeeSB la the broadest sense (Kerris* 997?) • 

Piaget's worh has led to descriptive analysis 
of basic phyeicf^t legieali aathenatloal and moral coneepts 
from blrldi to adolssoence (Joint At heartf his 

theory is i 

(1) a genetic one In that higher processes are 

seen to evolve from biological meehanlsms 




vhleh are rooted In the development of on 
indlvldvua'e nervoue e^etam* 

(B) a aaturatlonal one heeauee he hellevee that 

the prooeeeee of ooneept formation foUoe en 
invariant pattern through eevereX oXearlar 
definehle ategea# 

(Ci> a hleramhioal one in that the etagne he 

propoeep mumt he experienced and peer through 
in a given order before an)r rubeeiQLuent etagee 
of development are poealhle* 

h^FXhmQHg OF flSHKg 

Some of the key ternp ueed in Piagetian theory 

are * 


(i) Idea of mental etrueture 

(il) Cognitive or Intelleotual development 

Clii) Prooeee of eelf<»regalatiOB 

(Iv) Coneept of operationn 

(v) Stager of intellectual development 

abft Mtatfl3»-BteMP.twt. 

Mental mtnioturee ere hypotheeiaed *^ental 
blueprinted that gi4.de the orgenlem'e behaviour* For 
example* when a child of around five yeare of age la 
ahown tvo etlckm {a and and ftoked which of the two 
le longer* he will have no difficulty In pointing out 
the longer atiek* toy etlok 'A'» If the child la now 
ehown etlek and etick 'C* end eeked which of the two 
ift longer* he will reapond by eaylng that etlok i« 



Icmgor* If h« is about tha ralmtiva Xangtha 

of atiok 'A* and atlok *C' uitj^out baing aXloaad to aaa 
than next to a nek otkart ha will ba unabla to tall whloh 
la longer, houavar# If the aana ehlld la glyaii the iaek 
at around al^t yaara of age he ulll be able to eonoluda 
eorraotly that atiok 'A* nuat be longer than atiok *C*, 
jirldentlyy aomathlng her daralopad in tha ehlld'a brain 
vhleb enablad hin to maka tha oorraot daduetlcm* Piaget 
ealla that eonathing a nantal atrueturat a hypothaalsad 
atruetura vhleh orgnnisaa tha anrlroiuioiant for his ao that 
ha can funotion aueoaeafully alth it. 

tha Ontoganatle nodel of yiagat'a eognltira 
development haa been Interpreted by aone aa invariant and 
lamutabla undar dlvaraa aoolal and cultural etimulatloit. 
thle viavp houavart haa baan danounoad by daan Piaget vary 
olearly aa ha haa aaalgaad the role of four intardfpandant 
foot ora to ^ davalopment of logical thinking* thaaa four 
f BO tore ares maturation, expariaaoe, aoolal tranamiaaioa 
and a^uilibratiout although for Piaget it ie via tha latter 
factor that one*a aotiona operate to change hia Cognitive 
organisatione * 

In thia eay, the o<matruotion of mental atruetura 
la a fuadamantal proaaaa in intallaotual davalopment* Kantal 
atruetura providam tha baaia for our pattern of raaeoning 




vhleh dstornin*^ how luid what we think and how w» interact 
with our enwironffletit* In e real, eenee our nentaX etruoturee 
are reasoning pattemc whioh repreeent our kaenrXeAge ebout 
both the phyelcel world end the world of ideee* louring 
cognitive development the growth end oheage in ouch 
proceenee ae leomingy language uee» ccmcept formation^ 
reaeoning and inaglnlng* Such oouree of development depends 
both on inner naturatlon prooeee and on opportunitiee 
provided by our environment i epeolally opportunitlee for 
ao<iuiring lirnguagoy knowledgef and competeneiee no hruner 
(I9b4> hae pointed out i 

the development of human intellectual 
functioning from infancy to etieh perfection 
ae it may reaoh is shaped by a eerlee of 
technological advanoee in the uee of mind* 

Orowth depende upon the mastery of techniquee 
and cannot be understood without refereneee 
to aueh mastery* Thee# technii)uee are not# 
in the melttf the invention of the Indlvlduale 
who are *growing up'# they are# rather# ehille 
tranemitted with varying efficieuoy and 
euceear by the otatur««»language being a prime 
example* Cognitive growth then# le in a major 
way from the outeide in a well ae from the 
in*eide out*** 

In short# IMagetian model of intellectual develops 
ment la baeed on tec additional premie*a * 

t* 1!he eucoesnioa throng the atage* of ^ model 

le oonetant* Conerote operational thou^t 




alwAyi! foriaaX op9rfttlonftl 

Th« ag« at vliieb a partleiilAr pAnson mt9Vit a 
partiei^Lar fttaga varlt« from poreon to poroctn* 
ForthoVf t&o AYorafiA at wlbloli oltllArAn pooe 
through ouoh otago eon Tory vidaly fron ono 
eoelal potting to anothor# or fro» <mo eoimtry 
to nhothor or oren rogion within a eountry* 

ShaJ^xsm&f.. ..oi .feffiAiLiiflgaaa^itti 

A oontradiotion to yroeont bahaTloor» or at 
la oat awarenoaa that thay ara not ontiroly adaqLUato la 
tha firat atop towarde oonatruotlon of now montal 
rtruotura* J^iagat oalla tha prooaoa of eonatruoting now 
nental atruotura aa *'folf ragulation". 

Cogaitlva dairolopnant eonaiata of aotlona vhlah 
haootta prograaaiToXy intamaliaad* iVo altal proeaaaaa i 
Aaainilatioa and Aoooimodation ara ooKplattontary to bring 
about adaptation and davalopnant* Aaelailation la tha 
prooeaa wharaby inooning inforaation ia paroaivad and 
intarpratad in raXation to axiating aehana that ha haa 
alraady aatabXiehad through prarioua axparlanea* daoeniBO* 
dation la tha ehanglng of hie Innar aehana or frana of 
rafaranoa aa a raauxt of now infornation * tha atruoturing 
or raatrueturing of hia nantaX organiaation* 

Jta a eonea^uanea of aialnilatlon and aooonnodatlon 
together with tha inoraaatog naturation of tha narroua 
ayatan» tha daraXopnant of thinking inToXwaa prograaaira 




eh8ng4» In tboughli thought proeoc^f^oi^ 

upproaeh a tyjj^ of ot^bla #%uillhriui!i ao looming oooum* 
Thio can bo oxplolnod through i?lag«t*Ei «Appi«ilotlon * 
Aoeommodatlcai sodol*** thia nod«l» ho dovolopo a 
thoory of ‘transition*, tho proooasos uhloh propels 
the child through the ontogenetic ee^uonooa Ihis eontlnuouo 
proceea le coie of ei|Ullibratlon • In the Interaetl^m of 
the individual with hie onvlrrament, the proceee of 
aeeittllotlon and nooemnodetlm get out of bnlanoe« 
producing ‘Cognitive confllet* or ‘eontradlotlon* forcing 

a • 

the Individual Into the next stage of developwent to 
reetore the balance* To resolve thle eitmtioni according 
to hooper t 

thlle the looua of this confllot le within 
the child's thought pattern, the claccrooiK 
teacher can create nild conflict within the 
problem netting* •• itn SMithematice, for 
example, alternative method available for 
obtaining the came problem solution can be 
presented* Ae the child is forced to 
reeoncile these distinctive methods to 
problem solution, he may discover the 
sttperordinate rule which subsumes all the 
methods* 

Recording to J^laget, the prooese of self«« 
regulation underlies ell intelleotual development in 
which ooBStruotion of new mentel etructure takes place* 
Auatihel il9^0) examined this espeet end found that 
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eognitlva etruietture 1 r by highly geherall«»d 

eofioopte UBder whlah additional eonoapta and othar Infor¬ 
mation of a more ppaolflo natnra ara anbanmad* 

fiagat dlfHeuaaar tha propartlaa of thlnhlng at 
▼arlone age Xa^alr in tarmp of Khat, *0paratiooa* chlldran 
within th« aga group ara capahla and Inctapahla of par forming. 
Tha word 'oparation* raame to darlwa from that of *aetlonV 
*0paration' in tho ^^lagat'o aanea of the tarn la a msntal 
aetlon vlthln tba poreon* It modlfloi* that ohjaet of 
knovladga and rendara tha individual oapabla of undarrtnnding 
tha atruotiora of tha treneformatlon that har ooma about. 

In Piaget's viaw> p« 3 ,ohologloally» oparatlonr era 
aetloas which are intamalleebla» ravarsiblof <uid 
oe-ordlaatad Into syatam eharaetarlnad by lawn irhloh apply 
to tha syptam as a whola* Thay ara aetlons elnoa they are 
oarrlad out on ob;}aets bafora being parformed tm symbols* 
They are IntamsXlsabla, sinoe thay can also be eairlad 
out In thought without losing their original aharaotar of 
action. *Phay are rovarslbla as against simple actions 
which ara Irravarslhle • Xn this way* tha oparation of 
oombiaing can be Invartad ImoadlataXy into tha oparatlon 
Of dlssoeiatlon *»» HnslXyt since operations do not exist 
In leolationi thay are connaotad In tha form of structurad 
whola (Piaget ^ Xnhaldart t9di)* 
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of tho Opoirotiaa t 

(n) 7h« opor^mcm Ip rpvorri'blot it o^n function 

in oppoplto direotlon* 

im, opormtion n^mr tskop pXfiop In iPoXntloii» 

It in nXirnyn Xlnkod to onotbor pyntinini^ objoet 
or nobono* 

(e) Th» oporaticwi in eXwnyp part of ® ^ntrwstured'* 

and "onnombXo"* fh» oorreot roX« of oporatlonn 
in to fora oyoten, which aro"groapingp” in tho 
oer« of (ihalitatlvo oyaton (aiopXo eXaeeifieatiotti 
doubXo entry tablet <^erlnXiped reXatlonehipa) 
or "grouped when it is a natter of epatleXt 
tenporaXf algebmiot geojBetrie» topologiooX 
etruotture* 

(<t) ^e ooaprehenpiTe ayrtenp are developed eecording 

to a oertaia nonber of ohronologieeX etegeot 
devaXoplsii^ in e ocmatRnt order* 


’f-J'U »V4i5v\T>ef f ' W»!T7>f•'■ 'HA' 


Verhnpp Piaget'f noet notable and eignifioant 
contribution to coateoporary educational thouf^t and 
prootlee hae been hie oharaotarieatlon of rpeclfle 
inteXXeetuftX developnsntei eta gee* 

Piaget viewe developioent or an inherent^ 
unalterabXet evolutionary prooeae* bitbin tbie 
developnentaX prooeen he looatee a eeriee of dietinct 
deveXopnent phetee and ebbphneee* Piaget had divided the 
intogenetio open into four perleda of invariant oe^uenoet 
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tho fshronoXo^OAl for oe«li may flu&tuat/t 
«!!0nrld«ra1»ly • Th» fitompletiou of on« «ftag« provlclar a 
«=^ 9 Xf-ir«gulatilon« ar vaXX aa the tiaeslaaing of aaoialXatiom^ 
tor a aaw ata^ta* 

riaget ( 1953 ) idaatlflad -thoaa atagaa oa 

foXlova t 

1 • lttneoylmotO]e_£;tag» 

It la the flrat etai;o of IntaXXoctuaX davaXopnaat 
whioh Xaatr trm ttlrth until about 16 nontha to z yoore 
of &g» origlnolXjr doflnad by 21ag«t (1933)» la tlia 

etagft In whloh nanaory motor parformenoa banomoa program 
aaliraly etmotured into fonetlonaX ayetama ahlob form tha 
building bloeka of Xattar oognltlirii aotlvlty. In thia 
parlod tha obiXd aneountare oblaota by moving and touohlng 
ultbout pifOTloua tboui^t* A rattXo axampXa oximta for 
tbo sonaorlnotor child only whan ha oen eaa It or touch 
it • fha child dooB not "Xoob for*‘ tha rattXa a« iruoh, 
but ratbar oomoe aoroaa it in tha eouraa of random 
aanaoriaiotor motion* 

Tha aanaorlmotor child bahaTlourt whiXa organ!aad» 
la not Oognltivot alnea it dapanda on raapondlng to tha 
atlmuXne an pvanantad^ rathar than aa rapraeantad or 
intarpratad by eo^itira aotivity* Thua aanaorimotor 
bahairiour laeha tha rapraaantationaX oomponant of trua 
oognltioB (flagatp f947)* WbiXa tha aXamantory aohooX 




ara not IniroXvod directly vitli cblldreti at thie 
payehologlote boXiOT# that many fUQdajaentjSkX^ 
funetlcaiaX leaxnlnis oitporienooe occur during this period* 

2* Ilift. j3Kimfl»ggaUaaal. ufitBgg. 

It Xneta from two to about reren or yoarci 

end it la chereoterieed by the rapid doTelopnent of 
repreaentatltinal or Htomlotlc* function uhioh Piegot 
(i'laget and Inholdor* 19^2) conridera to develop during 
the preeperatlonaX period -* laitatlont playt drvawing* 
mental image» memory and langtxitgea. 

During thir period child learne to think* but 
rinoe he la perceptually oriented (l»e« he la influenced 
mainly by vhat he thinkm he 'aeea* rather than by the 
operation of any logic)* the child commonly liven in an 
**Alio«-ln«*venderlnnd* world where apparent vieual contra*- 
diotione do not eauae any confliote In hie thinking* fhie 
la perhape beat iUumtratod by l?iagtt*a famoue emparlment 
where two identical igLaeaee* each oentalalng the came 
amount of iuioe* are plaoed in front of a flve«*year«old 
child* bhen the liq^uid from one of the i^aeeea ie eaiptied 
into a taller hut narrower i^aee* the pro-operational child 
will indicate that the latter now centaine 'more* iuice* 

fl* 

£ince he can focum hie attention upon the change in liquid 
height but cannot eimnltaneouely eonaider the compeneatim 
by the difference in glace diameter* It ia clear that the 



pr^eperaticnal child haa dlftleuX'^y In co-ordlnotin^ «ineh 
varlftblae* It la alao elaar from thle expoirlmcnl: that 
child In thft pr«-oparatlonal atag» ham not yot dovolopod 
th« ooncopt of conaorratlon* 

'*‘he prf»->oporatlonal ctago 1«! ohvioirly a tim# of 
free play and Imagination. Zt la important, thoroforo, 
that teachorr of primary elaaaoa prorldo opportnnltloo 
for tho childron to ongago in play of a pereoptlye nature» 
UFlng all of their eeneoa to explore and oheerre the 
phyrical world# In aclenoe aetlyltiee the teacher ahould 
he more eonotmed with haying the children totwh, taste, 
emell, lletett and watch while dleeueelne: thene esqperlenoee 
at any length (Mdereou et el*# 1970). 

£.tagg-Bf, <lBBg.ga.t«. figf 

Aseerdlng to yiegntian model, logical thought or 
operational thought heglne to develop at around 7**® years 
of age# ilthough the thdmldag of the child at this stage 
(from 7-8 years to H-12 years) is etiil eonorete (i#e* 
largely limited to the phyrleal manipulation of ohdeete 
rather than eyahole), he can now perform elementary logical 
operations# The various reasoning patteme given hy 
harptPLue (1977) are i 

0^ Appllee clan elf lea ti^e and generallaatione 

haaed on ohservahle oriterlm (e«g# eonalmtently 
dletlngulahea hetween aeldi end baeea aeeoardlng 
to the oolour of lltnna paper» all doge are 
animalet hut not all anlmalm are doge) # 




Appli«r eonrvrimtlcm Xogie « a qLUftntl**;^ r«9iei»lBiF> 
th« rnffio if nothing ndd»a or tak^ tuo 

c|unntlti«si gi'vo otiuoi roffultfl if thoy iir« 
e«vbi«etta to o%uoX ehanipo. 

iippiioo ooriiDl ordoring and oiitfthllrhoii a on«#>to 
ona oorroepondonoo botvaan two ohRorynbio c^otm 
(a.g* rmoll anlttnla hayo « fart honrt^hoat vhiXa 
larga lusineiXR hay* a rlev haart haat)« 

4« £lada.,of,. i:or»»X ^aoratioa 

'fha oblld In thin etaga (froe 11*12 yoarf and 
oc»ktinning throngh Ufa) hea dayalopad tha OApaolty to 
aagoga in proportional logie, in othar wordr ho ia nbla 
to manlpuXata aynhele and daaX alth Idaaa yarhaily without 
tha naooaRlty of phyrloal ohiaete. ha le now oapahia 
of thinking in ahatract tarna* 

Tha prlnoipaX dlffaranaa hatwaan tha tvo raaacnlng 
pattama ia that tha oonorata oparntor ia eonfinad in hia 
thinking to oonerota ohiaotr, ayante or PituatiOB’^« Khila 
foriBal thinkar on tha othar hand« can raapond to Xogloal 
for» of arguttant and daaX with praporition* ragardlng of 
tha Ppaolflo oontont involyad* InhaXdar imd Plagat Ci9$6) 
rtata '*tha noat proiainant faatura of foroaX thou^t in 
that it no Xengar daoXo with ohjaoto dlraotXy hut with 
varhaX alasanta*i Tha yarioua raaaonlng pattama glyan 
hy JKorpnXuo at fiX«i (1977) ora i 

ippXioo ttUXtlpXa oXaecifioationi oonaaryiition 
Xogiot aorioX ordaring and othar raaeoning 




plittesrn to oonooptOf Abf^treet proportl«ii« 

Rxtomc ^nd th«ori««> 

AppXioe eombinaitlo&al reaB 0 &l« 4 i; eonaldoring 
Rll coxioeivablo eonblnatlone* 

F^ States and Interprete fundanantRl ralatlemahlp 

in iBathamatioai form. 

F^ Haoogniaea ttan naoaaalty of an axparisiantfil 

daal(sn tliat eontrolr all 'rarlabloa but tha ona 
baing InTOOtigatad • 

IraBE.l..tlgaaX...^tagj6 

Many tinoa va ^nd that a child haa attained tha 
concrate ataga eomplataXy and alao attained tha fornal 
rtaga partlallyn but would not attain the fomal ataga 
conplataly. Sunh etudanta ara olaaalfiad In tranaitlonal 
atage. 


'Pha following flw« tranaformationa which mar hod 
the paeoago from oenoroto oporatlonal lovel of thought to 
th« Otago of foraal oporationot in thla eontoxt« tha 
oonditionn of transition from tho oonoroto Btago to tha 
formal etaga* aoeording to Flaget are i 

(l) ^0 first and moat important trenrltlon la tha 

eapaolty of roaeoning on hypothanao* "fhia typo 
of raabeming ia oallad tha hypothatioo^doduotiwa* 

(il) fha aaoond traneiticn ia tha uaa of prapoaititnal 
login at tha oonorata oporatlonal lawal* iha 
ohlld ie oapabla of raaaoning on what Flagat 
oallad *'liitar«-pvapoaitional login **• Ha hae 




boeoffl« C(9pAlfc>l9 of otobllliKiiig tfe* logiool link 
liotwoon pwpftgo ftBd eonolu^lon Indapoiag^ntlLy of 
thfi saturot 

(ill) ITlio third troaaforffiatlon putf>i th« 

pupile in A poritlon to e«porRt« fros 
tthleh if th$ logloal fOnfo^u<»ne# of tbo foeond 
tronr format ion* i'eeelhilitittf rathor than 
roallty hoaonea ohiof aietinguifhlng ahnraetoriatie 
Of hin (adOinreent) thought. 

(iv^ Tho fourth tr^neforsiatlon daalf nith tho eonhl** 
natorloX naturo of* that la from tho tlxtaen 
hinnry eomhinatorian to 2^6 tortiary (^oration. 

(r) fht eystou of all poaalhla eonbinationn forna 
tha logio of praporition vhoaa uao and naatary 
oonatltute tha fifth bario tranafornatioa of tha 
foraaX oparaticmal etaga of thought. 

ill thada flra tranaformatlonp ara darlrad front 
ont dingla idantiflabla nantaX atruotura that in tha IJ^RC 
groups vhara 'I* atand for idantify^ *H* for n«gatlon» *k* 
for raeiproeity and *C* for oorraiativa or dual oparation. 

CGiCdPT OF Tkii^ElfiO 

doga (I9d4) had auggaatad four baaaa for analysing 
tha oonoapt of taaohing* 

1 • fypaa of taaohing aotivltiaa 
2« typaa of aduoatimai obiaetiraa 
3* Cottponanta of Xaaming proeaaa 
4« Ihniliai of laaming thaory 




^eoi^diin^ to the flret bnpie If every thln^ e 
teeeher &eee ap te^ieher (e«g;« expXainpt demoBetratee, 
keeps reeordi aakei? eaeigmaentp plans eurrlehlimil &« 
teachlhg* £«eohdlyi if teaehlng Is elaed at any of the 
edueational ohjeotives * oognltlvet affeetlve end psyaho* 
motor. 1*heii It eon he analysed aeeordlng to the 
edttoatlonaX objective • Hulrdly* If teaehing it vieeea 
at a mirror Image of Xeamingt then It has oompmenta 
eorreaponding to those of learning. If learning has 
eomponenta liktf *arive't 'eue\ 'reaponr#' and 'reverb* 
then eorreeponding oomponontp of teaching night he 
*ttotivation » produoing'i 'perception » directing'| 

Very cure • eliciting* and *relnfore«Bie»t - providing*« 

The fourth vay to cnalyee teaohlngt not entirely different 
from thoae already mentioned^ derives from 'famillee of 
learning theory' * 

Oategoylaatlon^of hafinltiim .OB-Teaehlna 

hifferoBt people have viewed teachlBg from 
different englea and thue have come out with different 
definltlcMia • C^ome have ftreeeed internetiOB in teachingg 
whereme othere# the reetructurlng of eituationa that 
faoilltate learning* Xn order to underetand teaching 
properly it io doeirahXe to oategorieo the varioue 
doflBltiona on taaohing* four oategorlee uaod for 
eleeelfioatiOB of dotinitioBB of teaching are i 



1 * > 

^g9 (I9^4)t''*reeehltt£ ean Analyifsa n^oorftlng 
to typo of toaohor aotivitloo* Toacher ongagad in 
oxpXaliiing actlvltiooy guidaaeo aotivltloof a:«oord<«»]{;«opi&g 
aetivitlofii aoelgmaont naking aetloitioiit toetlog and 
OTaluatlcna aotiurltioo and many othor kindo et aotlirltlof!* 

If evorything a toaohor dooe no teacbor 1% toaohing 
aetivltloo**. 4i&idoii and Mnntor (19^6) doeorlbo taaohlng 
ne an Intoraotlto proeoee prlaarlXy InTOXTing oXeOProon 
talk whioh takor plaoo dnrlng eortaln doflaaklii aotloltloo* 
*^ho toROblng aotlvitlOB roeognlsod by than aro motivating^ 
planing Infoming# loading diOGUvelon» diooiplining* 
eovinollling and ovaluating* 

2* 3!oftehinaL.flfii_-On IntanaotivaJgnoeago t 

la the vordo of Stolnvov and Ji^ahol (19^7/ 
*'««*«teaohing io fundattontally a oooial proeeea involving 
6onaitnieatl<aa end interaetion between at leert two people• 
a teacher end etndent". hughee (I963j deflnee teeohing 
an *'interaotion need in ite diotionary eenee of mutval or 
reoiprooaX aotioa or Infiaenee"* Aaidon and heater (l9bb) 
have deaerlbed it m an interaetiva prooeae. Hander (I970i 
eaya *’1*eaohing behaviour^ by Ite very nature# oxiete in 
a nontext of eeeial Intereotlon* 7he aote of toeohlng 
lead to reoiprooal oontaote between the teeoher end puplla# 
and the inteiMshange iteelf la oalled teaohing”* 



Etolurow (1963^ ezid (i963) 

derecribe It an en lateraetlosxt vhila Unadar (1970) 
deacrlbai9 It aa Intaraetiira procaae* Tbay have aiapliaaiaad 
tha Intaraetltia batir«AB tha taaehar and tha piapile* Thun 
temehlng eaa ba undorntood an am intarantlTa pruoant* 

3il>is.a9iagalML.fiAiUBUfiatL » 

Thomdlko (1913) daeosrlban tanehlng an tha 

arranganant of nituatlooB« which leadn to doalrabXo bondo 
and Btako thus eatief^lng^ • Xu th« wordn of Oango ( 1969 ) 
toachlng ie "•«» arranging th« oondltlona of laarning that 
aro oxtomal to th» loamor* Thana oondltionn nood to bo 
eonr true tod In a etagoi^by-ntftgo 9«niior» taking tho ao^^ount 
at oaoh stage of the juat prowlouely ae^^tdred oapablXltioo 
of the leamert the roqulromonta for rotontlcat of thopo 
eapablXitloa» and tha rpacific otlBuXua oltuatlon needed 
for the next stage of Xearnlng*** 

l^tnner (1968) writes^ *Toaohliig la the arrangement 
of continganclee of relnforoonent under which student 
Xearne* They Xeam without teaehlng in their naturia 
enwlroiuBent» but teachers arrange special continganclee 
which expedite Xeamlngf haetening the appearance of 
behaviour which would otherwlee be aei^ulred elowXy or 
naking sure of the appearance of behaviour which wight 
otherwlee never occur** Xn ell theee definitions eaq^haeis 
is on creating sltuntlone that help learning* ^us 
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t««ehli!ig eewL imdareisooS In tarna of loasnin^ 

pltnatlone* 

4* 2ftagl>taK j9a..latoQR.tlg&,Ir jWftR b 

OmE'^ doflnofi t^rnonini: &« m **Xiit«np«fi^on(»l 

Influanoo ninod f»han£lnf. th« way a in vhlfib otihor porifono 
enn or wiXl bohnve*** quoting a oonnlttoo of Jteiorloan 
«d\)ontional roroarohf iU&ldon and Hundor (196^) vrlto that 
toaohlng if< a fora of IntorporronoX influ*no« ainod at 
changing the hehawlour potontiaX of anothar poracm* 

Hugh • xmnoan (1970) dofino tanohlng ao *'<hk 
aetlTlty • a unli^ua^ profoaaionaXt ratlonaX and huRtmo 
aetiirity in whieh ono oraatiwoly and iaaglnatlvaXar urao 
himeaXf and bin knovXadga to pronota th« Xoaralng and 
volfarn of otharii"* Baporting a dnflnitlon by Herrieotit 
bhattaoharya (1979) writaa that teaching in an latliBato 
contact hntwnen a mono nature pernonaXlty and a Inne mature 
pereonaXity which in Aeclgned to further the education of 
the Xatter* In these definitions the eaphaeis is on 
Xeaming through teneher-pupiX interne tIon« 7hus teaohing 
can also he understood as an interaotlTe process leading 
to learning* 

fiecentXy iteift et al»t (l97d) gave the 
importanoe of goals of science teaching* He states that 
‘*Oiie of the Bost inportant goals for teaching eclenoe is 
teaching students to use haele facts and eoncepte of 



eol«mee flexibly tbdis thay cm donl with nm c>ltuationef 
pr«dl(tt varloue ahd f^eiva pro1»l«s»a**» ^1 

thaea deflnltiimr lay «ffiphaPlf> on th«! teaohor bohnvlowr In 
tha olavarooiB in torisf^ of coinmmlostlon* 

'^Coamonlfio.tion la tbi» oxoban^A of »««nln^,a 
botwoon individualr through & oonnoh ay^ttn 
of «yvhoXa« Tho t«xt artlolo eotora the 
vodom sodole end thoorioa of eoimtmloatioitf 
th» relation of logic and mathonatioe to 
Gommuniootlcai* noa*werh«l eonoiiualeoticm* 

Includlnci algnnlai el^r and aymhola and body 
and gesture langoage*** 

•** naoyelopedla hritanleai 
?ol«XIX pp>45» 

COliO^f Oir TiiiAChgd h^lVXOUK 

Ihe tsaohlng«*lsaxnlng proeese Is harloslXy 
depsAdsat upon eontlnuour tesoher^^taught interaotlon* Xt 
dosorihee elassrooa Interaotlon In tarns of hahawlour and 
anpharlsas the utility of tarhal bahariour In anhanoing 
Innoratlwa tandanolas and produating affaotlire olassroon 
aiinata* Eyane (1970) has triad to sxplaln the 

ooneapt of taaohsr bahavlour and fornulatad a theory of 
taaehsr bahawlour# K,ftau* and b*0# Knlth hawa dafiiisd 
the tana **7aaohar behaviour" as follows i 

"Taaohsr bahaviour eonsiste of thosa sets 
that ths tosohar parforas typieally in ths 
oXaasreon in order to induoa laaming"* 
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€ 0 £in«di t^eeher behavtovue* m t 

"‘Teacher behaviour may be defined a Imply ae 
the behaviouTf or aetivitioet of pera<xao ae 
they go about doing vhetever lo required of 
teacher# particularly there aotlvltleo uhleh 
ere eonccr&ed ulth the guidance or direotion 
of the learning of othere". 

fsidi>Rt oy TalJSC^siii 

Theory of teacher behaviour explalnp the reletion^. 
phlp of variables* There ere tuo important poatuleteai 
implied by the abOTe«>»eatloned etrnight forverd operational 
defiaitl^on* 

f oatulate 1 i "Teacher behaviour la a coclal behcvlour** 

Teacher behaviour conoeme with the olaeeroom 
verbal end non^verbel Interaotlon. Xn the prooeeo of 
interaotlon# teacher end ctudente both pertlolpate* The 
Initiation end reoponee actlvltiee ere to be performed by 
teacher or etudente* They both Influenee one nnother. 
Therefore# It ie ooneidered ecelal behaviour* 

yoetulete XI t "Teacher behaviour ir relative** 

Teacher*!^ olaroroom aotivltler ere beoed on 
eooial eltuatlono* Teacher'e eetlvitlea are the product 
of eoolel eondltlono and le relative to the cultural 
eettlng in uhlch teacher performa hla teeching taeke* 
Teacher behaviour may be good or bad# effeotive and 
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• Mr. esan bt judged with rafareacr to o 
pavtieuirr Qultup<a*r vrXue rj^rton nnd rot of ol»j«otlYar* 
Therefore* teeoher hehariour ir e relatire oonoept* 

BdtlO AS&^ISrriOhS UP A TaSOHX op TtiAOESM ^iaAViO^H 

Theorp of teeoher heherlour Ir neeerrrr&ly heeed 
on two rrrunptimo i 

jjiBuupticm I 

Teeoher hehrirlour ie e funetlon of rltuetlonel 
feotorr* other elemente end t9eoher*e perrotml ohsreoterirM> 
tier* The haeie asemptlm mmy he ruioierleed in the 
prepoeitione that toaoher-beherlour ie a reeuitont of 
(e) oerteia eltuational yarlabler* (b) eerteln orgenlenie 
oonditlone end envlroiueentei Influenoe end (e) oertein 
pupil oheraoterietior • hoBonnld (1959) he* eapleined thle 
beeio areunption with the help of en i 

Tii = F JT (^V), (PP)* (iSV) J 

where Th « Teacher behaviour 
p «* IUneti<aai 

TV • Teacher*r variablee 

PV « Ptypile Tarieblee 

iiV « BnviroiUBeiitflil veriablee 

The baric aeouaption hee foUowing poetuXatee 
which Cfl9i be used to prediot teacher behaviour t 

PoatuXate X (A) i Teeeber behaviour ie characterieed by 

degree of ecmideteney* 
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Teaclwr bahavlow If' eharafst^rlaad by 
a llinit«»d nxunbar of roaponrot? • 


or tula to X (C) 


***9Bt*.h9T bohavlotax' Ir alvayr p'roboblo 
rBthor thRin curtain* 


iPortulato X (15) t Toachcr bchaviottr Ir a function of 

percanal ftbaractarlatler of an 
Individual teacher. 


i^octulate I ( i) t teacher behaviour ia a function of 

^general featurer of the rltuatlon in 
which it takes place. 


£*ortulate X (F) t Teacher behaviour ir a function of 

the epecific rittuntlona In which it 
takee place. 




Teacher behaviour Ir observable i 


It la acruated that teacher behaviour ffiny be 
identified objectively* either direct or indirect observe* 
tlone end provide correlated indexes of teacher behaviour. 
This aaruaption ir also based on the following postulates t 

yortulate XX (A) i Teacher behaviourr are distinguirhable. 

Postulate XX (h) i Teacher behaviours are olaesificable 

quantitatively and qualitatively. 

Poetulate XX (0) t Teacher behaviours are revealed throuifh 

overt behaviour. 

1%e aeln purpoee of veeeareh In tea«bar*'behaviour 
la to encoura^ in the beginning for aystenatio thinking 
about the teaching process. Teachar behavloar nay be of 
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two typoe t 

1 • iieliiFiirlour 

2« iiioawwerbal £ti9h)3iwlour 

AXl aotrivitloe of t«Ri!»her which ©ro related to 
hie eoghitiwo oepoete the Tcrbai-hohowiour of 

toachori for oa^amplCf, leeturlng» dofinlog, ostplainlnti end 
clarifying* Uhil« other worhal tohavionrB related with 
oaiotliinal aepoeto are praieoy encourmgSt aceapt foaling 
and Idaaa of the pupllr. It la aeatuaed that teaching will 
he more effeetiirei if teacherr etart with evotional aepect 
and leade to eognitiire aapeet* On the harla of nhowa- 
mentioned hehawiourr two typer of claaareom interaction 
take place t 

f • Verbal Interaction 

2* lion«>werhal Interactlcsn 

It la further aeensed that ntm-werhal intersetion 
ie more effeotiwe than werhal interaetionf hut teacher 
hehawiour ie hii^y loaded with werhal hehawiour# no moot 
of tho intoraotion in clarerooffi teaching ie generated hy 
werhal eonmunloatioii» Heneor werhel interectloin wery 
largely deteminer the eoelal interaction or eoclal clinate 
of the claee end it determinee in large neaeure whether 
the teaching ie going to he effeotlwe or not* 

TMCdiOHf Of * hBHAVXOOK 

The pioneer effort of Ohio ^tate Oniwereity 
fieeearch foundetiont CoXunhue^ u*^*A<* may duly he reoognlsed 
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for tho doTttlopnoiit of taxonomy of tanohor tiobovlour* 
iMtrX Uponmhfflw and other r have tried to develop ^ taxonomy 
of teacher hehavlour which inclndee foiar mejior dimeneiona » 

1» A cotirce Mvrnnmim 
A direction Mmanaion 
h Ftmetlon £iimenrion» and 
4* A Dimension 

ISach of theme dlmenalcme of teaching eccerdlng to 
harl Openchow Ic oheervahlef ^nantlflahle and their 
analyflr provider empirical evidenee about teacberr* 
performative behaviour vbile teacbing in going on« 

(l) fhe aouroe dimeneion of teaobing providee 

interaction of tbe relatlonrhlp of atudent and 
teacher at e baeio level. Teaeblng in the 
Interaction between proieetor entity called 
teacher and receptor entities within a cleperoowi 
eltuaticnt • 

(il) 7b« Identification and claaeiflcatidn of tbe 

nature of receptor entitiea providea Idle direction 
dimeneion of teaching. 

(ill) The teacher bee to perform eertain taehe* Theae 
taoke (preeentation of nubject matter) ebouXd 
be dealt with bellefCi attitudeet ehille and 
prooeeeec of inetruotion. The aeoond tank le 
to eetablirh and maintain interpeve<mal relation* 
ship among etudente in claeeroom. The third 
teak if to facilitate tbe leamiog proceee* 

Tbeee three teake oonatituta tbe funotion 
dimeneion of teaching. 




(It) of obct«i>T»t>X9 bel^aviour takaa 

e>eTarai aTanuaf* r»nd a glvan fuaction may ra<iUlrd 
noro iihaii tm« mod® of oxpropalon in fuS-flXllng 
a glTon fianotlcm* the mode of bthoTioun ffiahea 
Up lihe fiisn dineneion of teaohlng. *<*he diagram 
llXuetratiing th« diaeneionr of teacher 
olaeerooia hehoTlour la glTen below i 

njuJ. 

matnslausL.9S- Itag.toE-‘Sdfafiyiftar 


sign 


£>'OUroe 


hireetion 


t'cnroe of 1 
stimulation I 

1 1 target of 

1 j behaviour 


--»-- 

Function 


yurpoae of be- 1 
havlour ( 


the diagram indioatee that the eouree of behaTloiur 
oKmtroln other dietenoione of teacher-behaviour hut it may 
he determined through the ohaezver'r recognition of the 
target of foou»« the direotion dlmenaicm* the mode of 
interaction together with the purpose of hehavlour giver 
meaning to all hehaviour. Seme modes limit the range of 
poeelhility of purpoae while other purpoeee may limit the 
modee hehatlottr mwailahle to the teacher* A glton 
hahaviour may he claeeified in more than one ontegory of 
the function dimenelon* Baoh encounter may have a number 
of ehifte within alga dimeneion* Any etaanga m the source 
and direotion dimenmlcn indieatea new encountertt 
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a^tloan «hl9h oonetltuto tiimcluine talce pXaea 
in and ara IniXuanoad by an anirlrontiiont vhlab typiaaXIy 
oontalna aueh eaclnl faetora aft morar* orisaAlaatlonal 
etruatnrae' and ciaCLturel reaourc«a« ar well e« phyeleal 
obJeetAf peraone and to forth* 

i^r^yohologloaX paredlg!iii» developed lay Tolneh iWZ) 
llluetratee the variable a Involved in and related to 
eetlvitlea oonetltutlng teaching falle into three eate** 
goriee t 

(1) Independent Yariahlee 
(ii> Impendent Yarlablen 
(lli) Intervening Variable^ 

It oaa be aeen that aotlone of teaching belong 
to the firat of thoao oategorleOt and liui aetiona of 
pnplle to the eeoond* l<eaming ae an achievenent la an 
intervening variable* me inden of ite preeenoe le pupil 
behaTlour» which Iteelf la a dependent variable • 

Ihl^BHAC^lOK IhJIXXai: t A fdCHhl^^UK Of IMALl&ZKG 

BdBAVZOUa 

One of the inportant innovatlme In the elaeeroon 
taaohing^leaming la the nnalyeie of olnaarooet interact ion 
of teaching behaviour* fhla teebni<iut of enalyeing 
teaching behaviour hat boon evolved to Inprove olaeeroon 
teaching* It providea ineii^t into the nature of claaarooa 




oonavQDiieatien mid in nodlfjrlnir ttacih^r l^ehniriovr* 

Olnenroon intornotlon aaslyipls afty l>« dafinad ne 
’^aay ayet«i» for ooding opontmieour vor^al oonaniiniootioni 
arranging the data into a naofui diapXay* and than 
analyping tho roptdt# in ordor to study pattoinn of taaching 
and I«arttlng'*« Eono«» vo can say that Intaraetlm analyala 
le a Xahal that rafarr to any toehniqna for studying th« 
ohain of oXaearoou oTonta in eunh a fanhien that oach asant 
ia taitan into oonrldaration* OXaanroom intaraotion anaXyala 
ia partiouXarXy oonoomod uith tho infXvanoo pattovn of 
tho taaehor vhioh invoXvaa onooding and doooding prooeaaoa 
of eatogorioe* In thie way intaraotion anaXysla ia a 
taehni^ua for oapturtng ^uantitativa ana quail to tiwa 
dinanaiona of taoohora' irarhal hahayiour la tha oXaaproon* 
hut aa an ohaarvatlon ayatam it doae not oXaarXy naaaura 
all that oeoura* Intaraotion snalyria riawa th« dynanloa 
of tha oXaaeroom through a particular lane* What It 
oapturaa is tha Torhal hahariour of tamohora and pupiXt 
that is dlraotXy roXatad to tha aoolaX»anotlonfil oXlnata 
of tha cXaeeroon* 

rxahi^xc^cj^ oy itHXi^oh dhh mujjtbh 
yfsmAh mmmim CArmoRt BUfm (vxoro 

Intaraotion anaXyoio in oXoaaXy^ aoaooiatad with 
tha nano of Handora (1961) who doolgnod tha aye tan 
originally a« a part of raaaaroh into taaohar infXuanoa 
and pnpiX attltuda and aohiawaaiant* Iha ayatan ie oonoamad 




only Vi til irarbul bshavioiw in tbn olnenroom ftud !iiiQknn m 
av^tsnaptinn tlmt irairbaJL behaviour 1 e^ <1x1 adeciuate onaiple 
of the person*1? total behaviour* 

Although hel Unnaer preeente an exoeXIeat tool 
for analjrolng perforaanee in more oonerete ten^ than hen 
been ueual In the pant, aue to the limitations in aflCl 
later reeearohen have laid enpharie on modifieatlfm of 
flender's eyatem and development of seme of the nev toole 
(Anidon end hunderi 19h0|, ^oherd Oher, 19(>7| Bentley and 
Miller* 1970| Vermft and Anenrl* 1979)* ^n a survey 
Amid on and &lBon (19^^) obeerved that more than ^0 eyeteme 
of elaepifylng verbal elaeeroom Interne tion are nvnlleble 
In educational rerearohee* 

In 710B one oan code ae to vhat type of ^ueetlonr 
are naked by the teacher* The modified cntegorleb are 
entered Into a 34x24 matrix* £N9tails are given in Chapter 
XIX* 


Clontd* 




32, 


Affildon «md Euatdx* Varbal Xntaraf^tlon Cj^tegory ryatam (VXCSi) 



Xnitiatlm 


j^vpll iBltiftticm 
(a) daeerljptloii 
(^) infaraaea 
(e) gaaarallfiatlcaEi 


fO* (a) aiXame* 
(1>) eoaftielOA 






OHxncii^ wiiiSiUt 


Hander'6 eyetea of Interaetlon anal^eie enffere 
from eertaln lisitatione. Thle obearvetionel teo!mi<it;ie 
hee been eritloleed mainly on the groimd that the oategoriee 
employed In then nrm mhi&iomt that they may oeonr vnder 
ench widely different eirenmetanote that the tally oonnd 
mean different thlni;« in different eltuation and» therefore! 
it cannot be regarded ar diecriminating reliably between 
olaerroom* For example» Handere category S, **Sttiident 
talk fieeponaa*' may oecnr in ench widely different eittmtiona 
ae einply a etndent narrating an interesting anecdote or 
responding to a simple (Lueetion* or giwing a reep^ee 
inwolvlng a higher mental proceee yet the item vonid be 
checked eimilarly in one kind of eitnation ae another* 
fiimilarlyi category 4 *dek uueationB" * wonld be cheeked 
in each eitnation whenever a ^weetion ie put without any 
regard to the q^nality of queetlon* 41 though these talliee 
would be alik«t they in fact reprenent very different 
behavioure. Qnder Hander'e category 10« *'Sileiioe'* hae 
been equated with "Confueien*^* The din of confueed 
ineffective teaching i» poles apart from the '’Silence* 
in a clasB where the students are carefully observing a 
ecienoe demonstration* hnt the two would be checked 
similarly* 
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‘iwnmTfki ?,sACHiiiU issshaviouh 

In reii9n<»0i terAchari! ar» oone«irn«d <^c»llCllpt« 
whii'h ard eompX^eataa and It la sRid that of ths moat 
Important goal taaehln^ aeianoa ia taaahtng atudantr to 
ueo harlc faota and eronoopta of aclanoe floacihly ao that 
thay oan d««l with now fltuntlonr* prodict varlouta 
oonaot^uoneop and e^oIwo prohloma {mtift F«t ot »!# 197^^« 

hut thoao eonoopti> will not bo ae^uirod if tho 
Xogleol orgaalsatlon of tho oonoopt la more eonplox than 
tho pupll*w logical oporatlon (Havon, 197?honoo« an 
•PBontial eomponont of auaooatful tonehlng la an awcrenoaa 
by the toaohor of a pupil lowol of aomprohonrioni fo that 
a proper materh can be made between hla lewol of do^melopnent 
and oonoept learning for effeetlwe teaching (bmidyf 1970)« 
hioom (1972) hap exproaeed that it la the teeohingi not 
the teacher that la the hey to learning of atudontp* Xt 
la a matter of aooial eontaot between the eduoator and 
the eduoandf while ekllle and the materlnlP in the texV 
book muat be maetered to aohlewe inatrwstlonal goalff* i^ut 
theee do not exiet without the Intereotion between the 
two* £^0 the teaoher^e personality ie one of the key 
global variable in teaching Pituation* mxm the teaoher 
la the moot influential person in the olafteroomt hie verbal 
behaviour may direoHy influanee the pupil'a verbal 
behaviour* Buoh teaehitig it baaed on the eoelal interaotien 
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Hica«I d^YBloped l>y (1960» 19^3)* 

Xt Ifi b»XiQir«d tbat if the t«iaeher ie veil avert 
about the IhteIXeotuaX developEsent and if he ie at fornol 
etage* he oaa redeeiian the logical etruoture of m entire 
concept or part of concept for a etudent after aeeeeelng 
the co^itive capability of the etudent for healthy end 
meaningful interaction conducire to effective teaching* 

Xn ehort it le eaid that the teacher vho ie more cognieant 
of the level of eomplexity on the concept can beet uce the 
child'e conceptual development for effective teaching* 

ChisATinn AS A b.iSTgimiKAK'P OF VEACBKE ii?iHA?XObH 

For developing and fostering creativity in young 
eeientiete and future citlaenf!« aoienoe should be taught 
creatively* Thle mould be pocaible if the peychologieal 
principlee of learning in texeiff of oreatlvity from the 
beele of methode end materlele of teaching eclence* hov«a« 
dayCii creativity ie ccwiridered to be an eeeential 
ehoracterietio of teacherot vho are entrusted vlth the 
reeponeibility of leading children under their charge 
tovarde hl^et achievement* The teaoher» vho hat to worh 
an an organiier of teaching learning proceee^ aeode to be 
oreative* Xn other vordOt creativity can inlluenee the 
behaviour of the teaeher* 


A number of etudioe have ehotm pocltlve correlation 
betveen meaeuree of ereativity and teaching euoceet* hnell 




(1953) wiport«A rigaineaiit ©orraiatien liatwean Idafttional 
fluency and teaehin^ ctacrean, Ctwtle (I9i’9)i tolna (1970}» 
EtoMB and i^ariwora (1970), Goyal (1973)* all reported 
porl^lvt correlation Tuetweon oroRtlvity ind teaching 
porfornanee* Itlillo Torranoo (1950), end lomnnot (1954) 
hare nhovn reXetlonrhlp botueen erefttlviiiy end nnhloTOffient * 
Hobolffion (i937) Hne doporlbed three typee of oroatlre 
teeehere * 

1. these are brilliant manipulntorr of children 

as redla for their oim oreatire expropaion* 

They require unusual talents and relentless 
zeal for personal success* 

Xi» these are not alvays able to inspire* they 
encourage creativity which oomes fron the 
individual's own resources* 

XXX, They are vitally ereative in thair own ri|^t» 
they are often siuite popular, but it does not 
natter nuoh* 

A nuaber of theorists end research scholars hold 
the view that creativity is the nost Inportant hunan 
attribute and the hey to uaderetand the behaviour of any 
sin^e person* therefore, in the present investleatioi:i 
verbal creativity has been used as a deterninsnt of teacher 
behaviour in respect of the eognltive level of teachers* 

ECI^TIHC AmThhS ** k ©ICKKIPICAHT 
hi£Ti£Phl8idlT OW t^ldCESfi hmAnom 

The attitude of a teacher is a eignifioant variable 
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in eXsifitrtrooiB ts-hi^b le* blghXy Arf!0«»lat«d irlliih teffitebing 
ability« tr haT« mad« eoneiAarabla affortp in 

thla Araa.» MlXgaiPdl (19^2/ hat a«fln«d attitude aa m 
orlantation toirarda or avoy from aomo obieot or oonoopt 
or iTit,uation» b roodlnoro to rorpond in a prodeterrinod 
aiumar to tb« obioott eonoopt or situation» jQ.Xport (193!>) 
hno obeorvoo that attitndo ir probably th« moot dintinetivo 
and indiapanriblo ooneopt of rooiaX payohology# Attitodo 
may be & ornolal part of aooial role and aimllar attitudes 
an aapeot of attrmotivenaae (Jbyrne» 196&). Featinger 
(1957) and hierler (1971) etndiad the reletlm betwean 
behaviour and attitude oonoluding that explicit behaviour 
provides the pillar around vMoh oognitlve apparatur muet 
be dropped* Through behavlotu:* one ie oommitted* 

There ir an extenalve literature exemplified by 
the vritinge of S^mith (1947)y levieon and i^anford (l950;t 
C^egood and Tanaenbaum (19$5)} Feetinger (l957)f i^lman 
(I9d6); and @tem (1970) in eisq^port of the view that 
attltuder are not isolated pereonal attrlbutee* Attitudeo 
form broad end ooherent pattema vhloh are ooneietent eith, 
and are an out**groeth of deeper pereonality etruoture* 

hoir**a*dayi> attitude reaeeroh oontinuer to oooupy 
a eentrel position in the prooeea of teaohing and learning* 
In 1934 dolm Dewey laid emphaeit on the development of 
aoientifio attitude through formal edueation* he «aya» 

*•1 do not mean that the reeponeibllity of eoienee oannot 




fulfll3.«d by «dV 0 at,loDial method that are chiefly oohoemed 
with th«> eelf peryetufttlon of epeelallaed eolenee to the 
neglect of InXXuenoing the mnoh larger nvmber to adopt 
into the Tory maha^up of their minde thoee attitedea of 
openmlndednerai, intolXeotuei inteerlty* obeenraticm and 
intereat in teatlng their opinionr» bellefp that are 
eharaoteriatlo of the eelentifie attitude «** 

In the firet pleoet modem edueatlonaX thought 
regards the training in eelentifie aethod end imparting of 
the aeientifio attitude aa a fimdamentaX obligation of 
aoienoe teaching* Thereforet it ie oseentlal to determine 
aa to vhat extent our eelenoe teachera poaaeaa theoe 
attrlbutea. It la relo-eant beoaure It la a acience teacher 
who vilX further develop IdLete attrlbutea among the 
atudenta* 

The reaeareher feela that the verbal oXaearoom 
intereeticm of a acienoe teaehert who poeaeaaer aolentifle 
attltude» definitely differe from hia oounterparte who 
do not poaeeee ffclentific attitude* how thla teacher 
behaviour pattern in the elaearoom ia related to eelentlflc 
attitude and cognitive levela of teaebere to teach ecience 
effectively ie a s&ueetion to be determined* 

FTATfiKISi'it OF ThK 

It wae Henry Memip the hiatorlen philosopher who 
emphatieally eaid» *A good teacher affecte eternity| he 
een never tell where hie influence etope^* Eie pereonallty 




hip t«a«sh4ng ©th®*- fon*® of intornotlcm with tho 

*ir« fj© a grmt ©xtont raepofne^il)!© for l^rliaging 
about a change in the atudent'r hehieivlour• A numher of 
reeearehef? hairo rhowa that the teaoher’f ciaaarooa 
behaviour generally decider vhat ir celled *nief'eroo» 
(711mate\ fhle claecroom cllaete ic Indeed the aeaaure 
of hie ruceeca or follura In teaching and ie preaiwably 
the reeultant of hie peraonellty and intellectual growth* 

Medley Ml teed (1965> aleo rubatantiated 
Cage*© eoncluaioa that nuch of the work on toeohlag 
offeetlveneer aunt he dimarded nc irreleventi, either 
heeaupe the critorla of teaching effeotlveneea have been 
invalid or becaur# no ohlootlve meaeuree of teaching 
behaviour have been uaed* *^00 Schofield end Start (19&0^ 
have Kentloned that eeventyfive ytere of reaearch on 
toaohlng effeotivenena have failed to provide ur conclusive 
reruxta for various roacona* ^o of the moat important 

reopoae has bean the laek of obieotive seaeure of teeehlng 
behaviour * 

Beoentlyt otter fiagetian theorpi the educator© 
have etarted thinking eeriouely about the Intellectual 
level of teachere* hut no ede^iuate attention ceemo to 
have been given especially to the teacher*© claearoom 
Interaotion vl»»a»vle their oogeiitlve etructure* On the 
other handf reiearchee have been conducted In India and 
abroad to analyee the teacher behaviour by aaing different 
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eXa^FrooiBi iisitnraeti^ ryrt^mEt ana nXf^ci to raloto 
Miaip^a with verlouiF? ppyehologloal and anYironmentol 
variablor and modlfioatlon of teaohor bahawlpur* 

Ob'^lonaXy a raipoaipeh gap le <|UltP apparent in tisaohor 
pupil intavaotion in eXaeproov with raapoet to eognitiiro 
ptruetura of tho toaehor i» th» form of pr*B»g«^p*»oeoa» 
atudy* £io thlr noode to ba thoroughly Inwootlgotad • 

fho praront Invaatigatl^ ohouldv thoroforo^ high* 
light tha lAfluenoa of the eognitlwa faotorn on olararoon 
behaviour of teaohopr with regard to ereetivlty and 
eoiontlfic attitude and rhould eontrlhute towards teaching 
effeotlveneao• title of the atudy readp ar follows * 

. 

OhJa^TIVSS Qi' &'^’'0]}y 

Xn the llcd^t of what her boon nentlenedi the 
preeant etudy «lne at Integrating the following oblootlveet 

t • fo ahoortaln the XeweX of eognltlvo maturity» 

acientlfio attitude and werbal oreatlwlty of 
prorpaetlwa aoloneo teaehere* 

2« To atudy the dlffereno* In pattern^ of teaohlng 

behaviour at three l«T*la of oognltlve maturity* 

3* fo etudy the varloua behaviour ratioe of different 

roientifio attitude teaohere at three different 
levela of oognitive maturity* 
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4» to tiLO iiaport{%nt l>9hairl<mx' ration of 

dlff«r«nt TorliaX eroatlTO tooetaoro «t1; ^ro# 

I»v«lP of oognltlYii natOYlty. 

1£>. To ®t\A&y th® isntlMnatiQftl ettructoro ©f proi^poetiY© 

ooianoo ti%nohero* 

To point out the main eduoational implloetlonc! 
regardlnc tenohing patt»yn,r and mothodn of 
offeotiYO teaehing on flndlngr* 


liYPOTHgt. 


FolXooini; nodi hjrpotheoao have been framed to he 

teeted In the etudy i 

1 • high •» average end low, erentive/eoientifio 

attitndo tenebera do not differ in the Xeveln 
of their oognitive development* 

£• Ko eignifioont difference eriete in the pattern 

of teaching behaviour of pupil teacherc at three 
levelc Of their cognitive maturity• 

^* ho aignifioant difference eriata in - 

( k) high average end low creative teachere 

at C<»icrete/Treneitional/7ernal operational 
level* 

(h) hi^i/average/and low creative teanhere at 
Concrete - l^iwaitionel end formal level* 

Pith reepeot to varioua behaviour ret^of (TTj 
ITTf P’Ti PT| S/Cj V«l CCB> 

4* ho eignifioant difference exit to in <* 

{A) High average and low aolentific attitude 
teaoluire of Concrete/Trantitional/ana Formal 
level tt 




(*B) imd l©w 

Conax^t# • FormaX 

lafaX 

With to trAxdotLK bohnvlow ratlor (TTf 

i)TT} &/C; I/Bj i/d| "phIJj ?)4K and 

CCR>, 

ho ol^lflO!^mt, dlffaroneo 9xlf>t« nffitmig; (^onorot^, 

'TmoritioiioX nad FormaX loveX taROhora with 
roopoet to varloup hahavlour ratloc * XTT| 

i;TT| i^ej £;/cj i/i>} i/d| iflHj fiiiij T^if. fi»a rcH) 

6. Vimo ©pent on dlfforoot eoto^orloa of ^iSon 

and Jdoator*^ * V1C& do«® not differ with the 
oofinltlvo &!%turlt|' of teaohera at three different 
XeToXr• 

?• There doer not exirt ffiethenetieeX etrnotnro In 

regard to the teate ixiid tooXa uaed in the rtndp-* 

JhlTiFlCATlOii OF 

affeetiv#:^ teeohing i« the forur point of onr 
edneetionel eyeteisa The ohYiour gonX of e'eery menher of 
the teaohing proferei^ ehonXd» thereforet he effeotlire 
teeehlng^ tinfortunateXF» derplte nXX that her been 
tpohen and written* w« rtllX are hard put to explain whet 
good teaching reaXXF let Teaoher effeotireneae end 
tenohlAfl effeotireneM^ le deHned hp different authors in 
different uaye* Oood teaohlng nuet he defined in terme 
of the goaie of the teaching proeeee and '(daeee geeXe are 
ueuallF multiple* 




45 ' 


ftiidioiB ralatfd to ejpitortu for eoleotlon of 
offootiTO ond IneffooliiTO toiiohorr havo boon nninoironiBt 
pnoh ao thoeo of Jbayr (l96l>l Madia (1964)* Bsyno (1960)* 
«iage (I9t0)| Fottu (19^2)* aovoom (1900)* donor (1956)* 
bnobard and bantbonan (1970); Jnniiaarora (1976)* ^nul (1972)| 
Obbaya (W.)(1974>| faroofl^od (I97l)| Mtra (dr*)(l971)| 
dangipa (1979)* ‘^hooo otudloo oook rolotlonithip vlth cme 
or bho otbor erltsrion of offoetiTonooe • 

Ability to ooffiBmnloato proporly lo a proro<inlPlte 
for offootlvo toaehing* it io eoneomad vith tboao 

appootf owr vblob it hao diroct control • Siasilnrl'y 
aooordlng to roae th« falluro ana rnoeoeo of tanebing 
dopondo npon tbo Intoraetion wbiob le aoot ioportant aopoot 
of elaoerooA b»bo:fiour of toaehor ap far ar the Influoneo 
on tb« pupil ia conoomod. (Handor» 1960» I96g)» 

Typloally offootloo toaeblng hao boon defined on 
the bnaia of oxtemal end internal erlterla* *^ho external 
oriteria UBeano to kludge the teeobing Bade by the teacher 
not direetXy in the olaeeroomi ehile 'internal oriteria* 
refers to behaYlo^fi» reaotione^ and pereeption of teaching 
directly ineolred in the olaeeroon situation* 

It is beliored that the teacher uho la at fomal 
level can interact nore eueoeeefully than the teacher uho 
le at a lenrer leveX of cognitive maturity. The atudlee 
conducted by glkind (1962)} Tovler and bheatly (1971)* 
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Laweon «t al i:'ftiicbawry Cl975)l bae Gupta G*(t977J{ 

It mil it97l)| Cbaaa ena aolllnron C19 62 if i^andalX (1967) 
r»v®al that aajoritjir of th« pr®t*e9rvl®« aaoondar^ PolaiMsa 
t«®e1ii9ri: funotionaa at trn&aitiQURl that lri« bstwoen 

tonorot® and foiiBirl oparatlea®! ctagaa. 

Th# aualyf'l*? of reaaaroh'ae attonptod hrr rofleotod 
that fiot a eiuul® ftudy hae bo©» triod to oetabliph th« 
rolatiortahlp h«tvoftii taaohar'® oo^itlim lovolo and tholr 
pattom of olftn!i!'rooi& varbal hah^svlour or taaehlug 
uaorii Tbo aroaii thorefora* naed® aorlour oonoortod offorta 
to axi^ra furthor poaolbilltlar • 

A&t'UHPtlOBg Gif' mii l?hUX 

Boforo iuiroetleatlcai tho following aaBunptlono 
wer« eimaldorod Qe>8«iitlal i 

t» k majority of eoianea taaoharp do not ottala 

formal oparational etagof they are aither on 
oonorato or tranaltional etaga* 

2« formal oporational teaehore do interaot more 

affaotiwoly thiai oonerata optrational and 
tranaitional oparational taaeharr* 

3* fha warhal hahaTiour of the teacher ic an ado(^uata 

pample of him total behaviour• 

4» Teacher behaviour ie obrervablet diotlngulahablei 
elaemlfiablet t^uantitetivaly and (iimlitatively Ifl 
revealed through overt behaviour and alee by 
eysq^tone or eorrelatee of behaviour* 
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5. of tin® 

lo parodiotfLbXo« 

6* Tonehing tffootl^neee ooneomoA with tho 

relfttloiic^Mp botwoen tbo ^bnrnelrtriRtiefs of 
tioaeliefc?^ toaotaXag oote or vorb^ intoracflon 
pfhttmrtif tMir offoeto on tho oduoatlonsl 
outoonor of oXmoerooA tooohlog* 

7 • JSffootliro toaobiog tsm b« opor^tloouXl^od in 

t9vmm of toaohittg bohnvioiir pattora# inimrlabXy 
roXatod to deairod odueatlonaX outooi&oo* 

*^£iijlM7A?I0fi»£i OF '?4'i 

fho fstudy hao boon dolinlted with rogard to 

areoi mothodp f^aiaplo and rtatlotleaX toobniqidte» '^o 

prooant ottudy ban got tho following doXlBltatlone t 

1 • Xt hno btti^B oonflnod to on# bundnod m6 tvonty 

nino proepootlwo ooleneo toaohoro of imrlour 
training eoXXogoa of fiajaitban* 

2* CognltiTia XowoXa of tbo prorpoetlwo toaoboro 

woro »oa«ur«d by Baron*a toot of Flagot*a 
XogloaX oporation* 

3* Sfllontlflo attltndo and ropbal croatlrity war 

ooitridorod ao ebaraotorietioo of toaobar for 
toaehing anenooo. 

4* VorbaX Intorootion eatogory ryrtom bar boon 

urod to rooord rorbaX lntoraotloii» Bovt-irarbal 
orpooto of toaobor boborlour boro tboroforop 
not boon aanplod* 




Only tHe leisme of laeh of tho proopoetiti 


flOioBoe todolwre v«r« otfomd i 

Seeordlng of tbs olseiroon teaobliiig bsbatlOTtr 
bas boon ooDdwted by tbs ittTsstigstor> 

fhi promos of an obssrvsr in tbs elsoeroon 
Bay be disturbing as tbs tssobsr end tbs 
etudsntc do not rsTsal the aetual bshavlourt 
vbleh Bay bs rsTsaledi sbils obssmr Is not 
present In the elsssroon. The analyelo of data 
Is dellalted to the oonputatlon of ysnrson's 
eosffleisnt of eoerslatioBi analyrir of 
mlsnost eiiPlfloant dlffsrsnes bstvssn tbs 
assBt Ghlvrqunre and factor analysis and their 
InterprststioBi 

It Is to bs noted that the finding of tbs 
srent study suffer fron these unavoidable llBltatlonst 








In to oiroid ths ropllo^tioo of tho 
find Inge and to toto on odvontogo for planning and 
crondneting tho rtudyf it wop eoneldorad opaoBtl^l to 
revlov tb« pnbXirnad and wpnblirhed litoraturoi In tho 
»poa of taAetoor*p oognltiw dovoXopBiont and tonols#? 
behaviour« In ehort it la a fact that a ravlov of 
lltoroture holpe tho Invootigntor in s^eeing frontlort 
in that partiouXor area and getting guidanoe for davaloplng 
a plan for hiet o«m vork« 

A Xnrgo fttimbor of etudlaa have bean oonduotad in 
various eountrioe for finding the IntaXXaotunl lovaX of 
children end adOXta uaing the i^iegetlen tarka* But verf 
few atuiiae ere there for the teacher 'f eognltlTo develop- 
vent, On the other hand* reeoaroh on teacher effeottveneaa 
ie over half a century old* It li one of the moet 
reeearohed area in eduoatlonaX reaearoh* Byana end Mt«et 
have given thtea criteria of teacherS effecttlveneea i 

(1) Brefpge criteria 
ill) yrooeoe criteria 
(ill) froduet oriterie 

A nunber of retearehea have been condueted in 
theee arena* Sene roaeirchea have etudied i&eaaurement 
and prediction of teacher effeotiveneef in a general vay« 
rone enanlned apecifie faetorp aiM^poaed to be related to 
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eff«otliran»ep ruph m p9rf«o»allty traltfr of 
attitudop and valuofc hald by mor<L aM job 

rntlFfaotlon and motiirae for ontorlng tho toaehii&g 
profoeolon and @o on* 3o much of traditional rosonrob 
on toaobara and toaobin^^ «aa oonductad to idontifjr 
aharactorlotloo of *iuoe«eafnl' and 'bnrueoaenfni' 
toachfflrn* Th© oritoria for eolactlon of offoc^iirai and 
inoffoetivfl tonoborr boTo boon nuntrour. Horob and Wilder 
ofter rerlovinif rerearoh on teaching effoetiveneee 
pnbllrhed between 1900 and 1952 oonolndadt **^o single* 
rpeeifiOi obeerveble tenober not baa yet been found whore 
frequency or perO'?«tng« of eceurrenee Ir Inirarinbly and 
significantly correlated with teaching effectiweneca'. 

Salient rearonr attributed to the prevalent 
popriiDlrm plaguing the area nay be s 

1* beck of adequate conceptual frtiae^'Work* 

S« back of agrreeffitnt on teacher conpetence* 

3* Abeence of objectivity and reliable toola 
to areeae the prooere variable ^ teaching 
behaviour* 

4* Inadequate methodology» 

5« Cottplenity of problem* 

So It appenra that the advice of AeJsarffian { 1954) 
and hedlay and hltisol (19^5) regarding the developnent of 
reliable end objective tode to obaervot record and analyre 
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7h« abov^ mrX«v of rolat«6 Xlterattura Tam^ InAleatad 
▼ary f«v rafiaarehaa have boas, cosdsotod at Je*b«b» lovol to 
rolato prooa^ ▼srlabloB vith proeero Torlabloo* tho 
ototemente of the ro^lov are gives belov t 

t> The etsdloe oosdtioteil by Chare esd OoXXiseons* 

19^2; itovoll and ¥orth| 1966; DoXoi 1970| Higglsi 
osd (initat 1971 1 i^ohXtorg and dilllgnSf 1971; 

LovroSi 1974; ¥«ating| 1975; ^owaon asd Bossort 
1975; Upatsihayst 1976; i^AOhasryt 1979; i^adnlnlt196t; 
end i^alSt 1962 have isdieatod that a mslority of 
Bdoleeoost pupllo door sot ehov foruaX thinking* 

2* Blicisdt 1962; harpluo and harplnet 1970; dsrarohokt 
1975; Hosnor and JUavRos, 1975; yaohasryt 1976; 

Par ChiptBt 1977; dayoot 1977 haoe isdloatod that a 
majority of pre^aorvloo Secondary Eiolonoo toaohare 
fosetloned in hotwoon eonorote and formaX atago 
i*o* TrannitioneX atago* 

3, Etndior like XoreIXt 1971; PnXltt 1972; Xusaor and 

harriaont 1972; VaXhor# 1979 have mostionod that 
among the general population about one third fail 
to aohieto formal thought* 

4« 7ho rolationahip hatvean prtaaga ▼sariahlea like 

teanhar parocinalityt eelf^ooneepti attitudot eea 
and age and proeeaa ▼ariahle •* the teaohar 
behaviour wan found to he unoertain hy Mdon and 
Sinoiit 1965; dilhisk* 1967; Haakouitat 1967; 
fljendrat 1972; hinidi ismt*) 1974; Qorga Katthevt 
1975; 11ehta» 1976 and ibar»a» 1962* 
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5. 1972* Soyal, 1973 and Bamval* 1978 

have ffientioned poaltiir® oorrelatlon tottwaaUi 
Grftatiyity oad t«&eh9r 1>«havl.oi»r* 

6* Th« mm&xohoe o endue tad by H-cuadart 1965| 

Mdon and J^onalXi 1966| Surntm inita, 1966| 

and Ob«r» 1967| t967|; Mo8ketflts«i967| 

Muralebif 1972 and <findal (8nt J 1975 Itaim 
indlsatad that ntudant taaehar trainad tbrou^ 
Intaraotton analyela need nora indlraet behaviour* 

7* Kaeoarehar*!' ilruat, 1967| i^ankrate, 1967} J^annayv 

1969} bbbar* 1968^ Slanderf 1970} Saraak and Kao» 
1971 and Pauanaas* 1977 hava triad to pradiot 
teaching; aueoaaB on the baeia of taaehar varbal 
behaviour4 Thay mantionad aignlfioant ponitiva 
ralatlonahlp batvaan indiraot taeohar behaviour 
and pupil aohlavanant, Thia infer a that indiraot 
taaohar bahaviour ia oonduoiva to affaotive 
taaohiud;* 

aiffagttBfi«^li3t«iftiLjg,riBiii,l.liaw..aad ,thi. 

fha praaant invaatigation diffara f^om othara on 

tha following linen i 

m attampt vaa nada to naaeura tha oognitiva 
aaturity of proapaetiva aolanea taaoharo by 
Havan^a teat of I'iagatian oognltiva davoXopaiant* 

2* Oognitiva davalopnant, verbal eraativity and 

aoiantlflo attitude uera considered ae praeaga 
variablae• 

5» Attempt vat made to underline the ralationahip 

among ooi9dltlve maturltyi aciantlflc attitude and 
verbal oremtivlty. 



Ilie tsflfihsr elseepoon l9«h«Tloup (frecf’Bf tflrirtl#) 
vae obeamd ttarengb MAod ani Mtntar'a Yirlial 
InUraetion eatagw; iyeten. 

froepsotive tasehara vara eatagarlaaiS Is aenerata* 
tranrltlonal. anA fornal groaya* u tha Wia of 
eogiltiira naturity anA alavan if^ortant babavlow 
ratlee vara eocputaA. Taaehar folk leAlraet 
Ibaehar 'smit ctriet faaehar talk tiW)| 
rupU talk menea/ConfuaioB (£/(!)) laAlraet 
to dlraot aatlo (1/D)) tuall InAiraot to Diraot 
Batlo (l/d)| ^upU Inltlfttloi Ratio (flR); taaehar 
fiievooBe Ratio faaolwr vtuatloB Ratio (TwR) 
and ContoBt Croei Ratio (CC£). 


0l6<*k*lea tlov dlacrana and box flew dlBgrana 
vara prapnrad for oonoratat tranaltloDal and 
foraal group, oaparataly to luov tha dlffaraneo 
la varbal bahavloor pattamt 

Attanpt vae lada to Inov tha aathaaitioiil 
itrvetvra of Felanea taaohara. 






ijiTrauoTiaa 


Tli« ehapt«7 fisboaioie! tb@ K«thodoXogy 

and prQOodtn^ of in-v^etigatioo • It »l«>e ineludoo p ehort 
dooeription of toolf? «M etotietiestl toelmiqttt»r ueod* 

Th9 8tody hae boon oa&duetad throogb normatlv# 
tartlAg ^unroy Bsatbod mA tha oroRB^ceetional approach hac 
b««n felXcwed* It vae focorad to acoartaia tha ralativa 
toachlng offaotltranaBa of teaoluirB at thraa diffaraat 
loTolB of eogoitliro uaturityy aoiantifio attitudesi rarbal 
oroatirlty auid taaehiag bohavioor* la ordor to oxplora 
the -varbfil babaviOUTy 7arbal lataraotioa Category E^yrtaa 
(VXet') dttTtlopod by denid^m and Hon tor oaf ompXoyad* 

AB a aattor of fsoty tbie la en iaproroaont upon Haador'o 
Xatoraotloa laaXyria Category %otes« 

gAHfXilHa PIIOCiiDUBiii 

Tho fiadlag of any roeoarob lo# of ootiMreoy dopondoat 
upon a oa^E^llbd proooduro • Hsaooy la eaiqpXlaf It oae asoonod 
that It vooXd b« tba roproooatatlro of the popiaatloa* l*ho 
population la atatlatioal larootlgatioay la arbitrarily 
dofiaod by its oaitoo prepartioa# leeordiag to tbia 
oimoepty la the praaoat ftodyy the population bo oonaidorod 
to bo ooapoood of all otodoat^toaebora offering aoleaoo 
aabjeoto for tbolr teaobiag praotloo in trajaing eoXXegoo 

\ 

of Hajaathaa Uaiuaraity. Oat of tro htmdredy <m* hundred 




And twonty nixie (57 boyB 72 girle) enbieete vere eeleeted 
through oloeiter rneipling teetmi«iue as thay aH th« 

tee to* 

In thir inveetigetlon liortherxi region of Koieethen 
vae ohoeent eo that proper and reel oheerretlonr oould be 
performed* the profeeeoro of these oollegee more re^heeted 
not to tell ftbout intereotlon enalyeie to their pupil 
teaohere» except gluing one euggeetiom only i«e« try to 
avoid leoturing ae far ae poeeible* they vere further 
reqiiieeted net to rooiarh on the note«boohe of eeienoe pupil 
teachers until the inuestlgator oheerued their teaching 
practice* It trao also kept in mind that earlier leeaona 
should be ohoerved* In the inveetigatlo&i nalnly the» 
’’correlaticoial*^ and the **correlational group deeigne** have 
been used* The correlaticnahip between the ualuao of one 
variable and the values of another variable van studied* 
Further 9 the group differing in an independent variables 
are compared with respect to a dependent variable* 

Comparieone between the groups differing in independent 
variables likt» cognitive maturity^ oreatiwity end rcientlfio 
attitude have been made in correlational fashiim* ¥lthin 
each differing grot^D the eUb|eota vere relatively homegenoui 
with reepeet to eome variablee (independent variablee)» 
while it had some comparable valuee with reepeot to other 
differing groupe for the east variable* In the eorrelational 
group dealgne these independent varlablea are alee called ae 




olaeelfiofttlon vwif^bXeip (1977ii Kraeh eleaui** 
float lOB varlabXa vaa utad to do fine the dlinavifioiio of 
coapariodm and mf oroaood vith tho ocoroo of depoBdoat 
variable0 (Intoraotl^Bi irarlabloo^* fkfs Yariabloo aro 
givoA boXov t 


High 


1« Coneroto/ 


SolOBtiflo ^—Average 
/Attitude 

yHlgh 

Creativity Zluterage 

\ 1,011 


foaoher TaliE (W) 

l^irtet Iteaoher Talk 

(]}??) 

ludlreet l^aehor 'Talk 
(ITT) 

i'upil talk (Pf) 


2* 7ranei<y 
tlonalx 


9« I’or 


j^oientiflo 
'Attitude ^ 


^Low 

/High 


Creativity Z—Average 


/High 

fieloBtifia / 
attitude s—ATtragf 

yBlgh 

Creativity <(_Jivtrage 


l^lIeBoe or Confueion 

ityp) 

Indireot to Direet 
itfttlo (1/1)) 

Ci&aU iudlreet to 
dlreet ratio (l/d) 

i^upil Xnltiatlm 
Batlo (i^XB) 

teaoher Beeponot 
Hatlo (W) 

Teaoher ^ueetion 
Ratio (fsH) 


Ccutant Croaa Ratio 
(CCR) 
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laiai a , _ l 

of T^EGshtrr t^pT^tmnfAng 

Collspnd t@x Varlf^lole 


I • hem of CoUof .0 ^^JalaL. 

Ko* Caite % Caatr Crap«p 


1* Hhmi CoXl«9/:;e of 
:Mvr:atlon» 
iVlgnnganag^iy 

2. Padhl I'^athi ^Q.«^oh«rP 
fraining CoUa^^Si 
I'rlga&ganagar 

3 * fiovftmiont 7 , ''% 
Colloga, 


29 30*eb 36 30fOO 63 30.39 

17 29*62 21 29*17 3® 29*46 

11 19*30 15 20.b3 26 20*15 


Total 


57 100 72 too 129 100 


TaUa 1 indiofttop tha nnmbor of oandldsta? of 
p alee ted aam|>l$ vltb regard to oollegof and aex wrlablta* 
It ir reproBented by grap^ 1• 

The obtalBOd data for eeaple bave be*tn further 
anelyeed with regard to aoedoalc aualifioatlon of boyr 
and girls separately* Xt is represented in '?‘sbl@ 2 and 
by graph 2* 






of tho 
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U i^ort Oradvatof 

20 

35.09 

19 

26.39 

59 

30,2? 

2» (iraduatoa 

^7 

64.91 

55 

73.61 

90 

69.77 

Total 

57 

100 

72 

100 

129 

too 


Tharo m vorloor faetojpp ^ffaotlug tKa SfJiapI*» 
&o tha folloidni^ oon^ldaratloni vara kapt in isindl ahlle 
nalaeting tha anisjontf) in tha tmpl« to mk^ tho msipXa 
fairly rapraaantatiira of tiia population # 

1 * ?hat tli« fsjBpla U varying fro» 20 to 25 yoarr 
of ago* 

2 » That tha rttojaote ara fro® diffamt «Joelo-* 
aooAoaio atatua* 

3* That tha nsApXa oonrieta of both ®aX« and famaXa 

atndont tooehara* 

4» That thay baXoag to rural ar util aa urban 
arena* 
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TEsi of m): 

Afl!«r eawpllng, fiawn*F test of Flagot'f logiosX 
oporatlcm (1973^ wat odnlnlotarod on tha eubjeetin '^ho 
ooXloetod roipeKttB# t^boott vorn fsoogpiifd out; to ofstogorias* 
tha rtudant toBObospp under three different irteXr of 
eognitiw ttftturlty* 

heenvhilQi the other teete vere eieo ndalaistored 
end eeored out* lliey were i 

(1) Sotentiflo Attitude &o*il9t oonetruoted hy 
hr* fletor l* hixieh end Oeorg»v A* 

^akhartedoe Cl979^> 

(Hi 7erhfi3. tent of oreatlre thinking* eonatruoted 
hy he^er ^^ehdl (I975i* 

]}uring internship progranate the olaeeroon verhaX 
bebavioure of atudont^teaobere aero encoded tbrou^ Amid on 
and hunter *e (l9t6i rerbal interaetion AnaXyala ^eehnl«iua 
(7XCL) by the ineaatigator* 7be obaerTationa of oXaearooii 
rarbaX bebaviour vore dlapXnyed cm matrix table mid the 
data were ehbjeoted to oomputation of interaatlon oategorlea* 
bebaulour ratioe and interaotion variabXer* Harter matrioea 
vere prepared for wiou* groves end then groups uert 
aubjaotad to ^e euapariion* Analyala of variance* algnifi^ 
oant diffarenoa between the mean* Cbl<»iquar«f omtlngenay 
eoeffiolent and faotor enaXyrla vere oaXotiXated for analyele 
purpoaes* After tbia the interpretations were iimde and 
suitable ocneXuelona vere drawn alengwitb suggestions offered 




for ftarthor rosoarrih, 

OF Tuat*i. 

'^ho logiaaX op«ratlo»p \uBed for thle nt^m idontlfiod 
froft no aaaXFt’le of th« ^ovth of logieal thlDM.iig (Xnheldort 
and Plagatf t99&) and tkt oarly grovta of leglo in 
th« ohiXd (Xnholdor* *** aad i^lagot, 19^4)* 

Tho toot ooaprlooe the following logieoX oporationet 

1 • CXaOKlfloatlQii oporationa 

2. Soriation oporationo 

5* XogioaX smXtlpXioAtlon oporationa 

4 • OoiBpanaation oparatione 

iroportionaX tliinXing oparatlcmfl 
6. FrobablXiliy oparationa 

7» CorraXationaX thinking oparatione 

All thaea oparationa vara ftaaerihad in dataiX bp 
Karan (1973)* 

1 • 7ha cinrfflfiQation .QiDarftUoa 

(A) ConpXata aorting • A oXooa way ha forntad hy tha 

anion of all ohiaeto that axhlblt 
eemcai propart law« 

(B) Knltipla CXaBO Maafharo « An ohjact of a oXaaa nay aiao 

ha a manhar of anothar olaan* 

(C) HoriaontaX ra-^Xaaaifioatioin • Ohiaete may haXmg to 

two eXaaaae vhioh ara ao.uaXXy 
inoXnaiva• 



79 


(J>) &oni 9 end all • tha obieot *®11* and 'poiaa' 

taay be uaed to ooetpara the omtanta of 
a olaee and ite anb^olaacea• 

(liij Addltioivbf olataea • fbe total laambar of objoetr on 

av(b«claaaea muet ran to the nmcbar of 
obdeota in the auparordlnato elaea* 

(y) blvlffloa of fJlnaoaa - Dividing a auparordinata elaea 

ylalda anib<-olaoaaa whoae oXoaaonte 
retain naioberphlp in the original olaar* 

(Clf) Vortical radar rifle a tlon « Objeetr mn^ rlisnaltanoonr 

nenborrhlp In olarroe are progrearlvely 
noro or lerr Indurlve. 

(h) quantitative Induaion •» 1*he extanalon of alaaeoe are 

greater than any of l^eir rtfttclaarer* 

Siala3iAi».JBira,Ufia 

(A) Slnple Seriatlon •* Objectr may be ordered aeeordlng to 

change In a rin^c variable* 

(h) Conplen cerlatlon Qbj|ectr nay bo ordered aeoordlng 

to change In tvo or more varlmblee* 

Ca) ni«unlvooal multiplieation of claeeee • baite are 

elaealfled aeoording to tvo oategoriee 
at the came time* 

(£) B i«»uiilvDO€il multlplioation of relatione «* llbilte are 

grouped aeoordlng to tvo relation# of 
fvnetion at the «ame tlmowi 

(C) CoM^vnivooal amltiplloatlon of reletiouff ««• Unit# are 

grouped aoeordlng to tvo eoriee of 
relation# at the eaiee tlnow 
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4* 

(A) Kogntlaa * A ey^tom nay b« to «t|txilibriun by 

rotumiog th* monipulott^ vori^bX^ feaeJt to 
original poeltton and mngnitnao* 

{h 4 Haelproelty I - A ryrt«« nsay ba ratumaO to oqi.'aiXibrioak 

by manipnlating tt» dlraotlon and laagsituda 
of tba rams varlabla but In difforont fid>* 
ryatan* 

(C) Roolprooity XX « A ayateai say ba retumad to aq^ulllbrius 

by stmlpulntliig tha diraotion and sagnltuda 
Of a diffarant varlablaa In tba obb^syatas* 

(b) Raeiproelty III * A ayeten say ba ratumad to a<|UlIl* 

brlun by sanlpulatlng tbe diraetlon and 
sagnltuAa of diffarant rarloblae* 

^gflBag-lilflaaX tblatoag, optratlfla 

Tba ralntlva magnituda of a ratio say 
Inoraata or daoraaoa or stay tha oesa alth 

raopaot to tba sagnltuda of anotbor ratio 
If tba sagnltudaa of tha variabla ara obangad* 

6 * lrQl?BblUtiy-^BgcftU« 

Tba objaot that baa tba iraatant fraquanoy 
ia tha ona soot llkaly to ba eboaan from a 
grobp* 

7. fiorr^lattenal thinking 

(A) Poeltiva QorroXntion * ICho formation of poaitlt'o 

oorralatioB ooeura oban tha fra^uanoy of 
(P4 t la graatar than tba fra^nanoy 
of lp% afft)* 



(B) copr<!ilAtl<3B « nil® forWRliloii oocjupf! vhftzt 

thflf fr 0 (*i»iacy of tp5 + p5) ie^ 1 #®p tbft» 
th® tra^aonoy of (pi + |q)* 

(C) j!fo oorraXotlc^ m Xt oooors >rhoa tha fraqiAonoy of 

tpq ♦ Si) oqualo tho fsraquoaoy of (pi ^S^)* 

A mlniaost of two itono i/m uoea to aopooo 
oaoln ruXo* 

Tht oporatioot maationod above belong; to the 
eonorete end formal atagee deeeribed by Piaget» Ibe 
oonorete etage o^talna operatione eblob are onrriod oot 
on the objeota themeelvea. Ibeee operatlone rorolt from 
the o<H>ordlttation of the aetione of comblnlngi dlaooolnting» 
Ordering and setting Up of oorreapondanoe vhleli then 
require the form of revereS^le (oompeneatlng) ayotema* 

The operatione belong to the logic of olaeaen and relatione • 

Etage 111 A «* 

It centaina eleealfieation and eeriation operations» 

* The elaotifloatioA operational ay atom la the 
inclualom of groups under each other* 

«* The aeriatioD operational eyetem limht a 
iymmetrioal tranaitive relatione into e ayrteait 

Both of theee oparative eyettme involve the 
arrangement of euh«>ryetema vithin a ayetem* They 
do not Involve coordination between eubayeteme* 




]:tag« IXX £> 


It eontalnf^ legleal multlpiloatl(% imd. coapanaatiott 

opftratlca^8« 

- Xogloal niiltlplioatim ie tb^ e<m8triu)tlcM& 
of eorroopoodonott botwaon at loaet tuo eota of 
iroriobloo* 

• eomponaatloKi ie tha bslimeing of two ox* noro 
ebangaablo variablora 

both of tli^oo oporations involve the ooordination 
of vftrlobler! within end between enb-eyptosiiP • 

£itage IV - 

It oontnina operatlcme which een be oonbined Into 
a atnuctored whole. Ihe novel feature of their 
etage in the ability to reeeon by hypotheeia« 
Hypethetioo»deduotive reeeoning ie eharnoterined 
by the poneibility of uelng any eort of data ae 
purely hypothetioal and reasoning oorroetly fron 
thoB* Mjeote between 12 to 1$ yearr of age 
begin to fomuiate all of theee peeeiblo hypotheaea 
ooneaming tha oparative feet ora of a nituation 
end then produee poeaible outoomea* 

g^tage IV A <*» 

It omtaine pr^ortimal and probability IMnlKing* 

» Proportional thinking involvaa the oonatruotion 
of ratio* 

Probability oparatlcmal thinking ooaatitutaa 
the oonatruoticwi of a ratio of the fretuenoy 
ooonrrenoe of avente* 




XV a 


It Qonteilaf <»orreXftti<»iaX thXnKlng. 

«» Corr^Xiotive thinking ie the eonetruetloai of e 
mle deCMsrihing the relatienehip beti^sen two 
»ete of ewentc’ that have probahlllty nttaehed 
to their oQotirrenee. 


BeXlabiXlty of the teat • 

Raren (t973i reported rellablXlty ooMiffiolent 
for the teet ae 0«79 by Hoyte method* while it wee foimd 
0*73 by the inireetlgotor by uelng teat-reteet is^thoS * 

Validity of the l^eht «• 

HaTen (1973) report# 4 different typer of velldlty 
eridenoe* vie i 

(i> Content yelldity 
(il) Criterion group raXidlty 
(ill) Inter eub^^teet eorrelntlon 
(It) Oonetrnet relidity 


ffieing.,OTftagaiigt. 


keeping in Tier the tradition of JPiegetian type 
taekr eooring* the following eyeteii wee need to ooore the 
teat, (tleher* 196^1 S^heehen* 1970* S«T«n, 19731 ^ordlend 
et el* 1974* leeoon et al* 1975 «#b*ei PiiTen and Ouerln, 
1975* leer on et alt 1976}* 


Stage XXX A w 
Stage XXX B m 
Stage XV A «* 
Stage XV 1 m 


1 »ark (ISarly eonorete operational) 

2 narhe (Italy oonorete operational) 

3 narho (%arly fornal operational) 

4 narke (fmiy fornal operational) 




B4< 


Seorlfig pjpoc«a«re for onoh etag® voo glrao ao t 
Honerflta opogatlotml I tamw 

Olaoelflofttion 2 Xtema x 1 l^ark « S i^rko 

£;«rlatiott 2 Xtamei x 1 ^ark « 2 

^taga XXI A ’IPotnl « 4 Kftrket 

Logical multiplication 2 Xtame x 2 Marka « 4 i’^arko 

Componeatloti 2 Xtama x 2 Karkr w 4 Igarka 

Itagt XXX a Total m 8 Karka 

Proportional thinking 2 Xtama m 3 B^rkr ■> 6 harka 

Prohahlllty thinking 2 Xtamr x 3 korka <■ 6 marka 

Ltaga X^ A Total «» 12 Karka 

Comhinational thinking 2 Xtaioi x 4 Karkr m B ISarke 

I^taga X7 h Total m 8 Marka 

total toot marka an 32 Barka 

Tho following aehamo waa uaai to oatagoriaa atudant 
toaehora Into o^ortta» tranaitional cuid formal thinking 
atagoa » 


0 «" t2 

Gtttagftcy. 

Ooneroto oporational 

^3 24 

Tranaitional oporational 

29 - 92 

formal oporational 


^0 toot wao adiKlniotoroi to oaoh of tht grot^ 
(Biology and Hathomatioa) of tho aaltotod otHogoa* tho 



vm t,e it vlthiis n p»fio« of 

45 dlnutoo* AYornga tiao t^kon hy «u1»jeetr to f^oiaplote It 
ra»g«d fro® 3S to 45 winutop. Th« tout oed ecoriug ksy Ir 
onoXoflod la J^|»#naX* ’a* ^»d *»'* 

Tfag,„ittrk8LL, lafcS, ,fli.. fitflBXXam -tfain tetog 

Tb« tnorlDffX topt of or«!%tiT9 thinking vae datr9Xo|>od 
toy Bgqtr ^iOhdl In 1973* In tho proparatlon of tho t«et 
four tralte v«r« eonnldoredf iriz* fluonoyt ftoxitoility* 
originality and oXaboratlon. It le intonded to 4 or 1 with 
Tortoal contant in a oraatlva ffianner* Four typoa of 
aotivitiaa ar« urod for ttola purpoea, rlz* oonr«%u«iio«p» 
UBUPual upopf no^ rwlatlonahlpa and product improrottant. 

Tho total tiw» roguirod for ad»inl»ttriiig tto« toot 
ao ouggootod toy ffiannal io fifty-throo ninutoe* Tbo 
eorrolationa botwoon total aotlrity acoror with th® grand 
total ar« from 0*76t to 0.662 for tho urban Oanpla and 
fro® 0*541 to 0*741 for ttoo rural aanplo* 6udto bigb 
corralationn indioata that uhllt asong thawaolwpf thoy 
aro not antiraly BMianurlng tha iana thing, oach ona i« 
contributing aii^lfiofflitly to tha total eraativity wsoro* 
th« raliabiXltioa for factor eooraa rongo from 0*696 to 0*945 
and that for total ortetirity ecoro i« 0*959 ♦ Intar aeorar 
raliabilitioa for factor aooraa in ©na atudy utr# found 
to rang© from 0*65 6o 0*96* Foliditiai ulth taaohar 
rating rangia fro# 0*29 to 0*40 for fluonoy, fro# 0.3l to 




0.34 for floxilsUilsy and fro» O.Zfe to O.39 for originality * 

Tbo oorrolation nith Torbal rating ie 0.222 for total 
craatlvity (^ora. nan high validltiaa ahovad oiiou#i to 
plaoa Influaaoo In tha \i«!« of tho toot, lha manual aX«o 
givftO tba fooriug guido in a eoatprehanalTa mannor. 'Tho 
toRt la oiuslotad in Appsndl* *C*, 

.LftBlft ,( 

fha Inrootigator haa eoloetod aolentitle attltvda 
eoala davolopad by vlotor 1 . hlHoh and Qoorga h* Slakhariadae 
C1975) to moaaura reiantlfio attituda among atudont taaoherr. 
Tha poala ie baead upon 'thuretona ehava deeli^. "Tie 
following elm eoBponantr of eolontiflc attltudae uora 
ooneldorad by author In the oonetruotlon of the tart. 

1 • fiatlonallty 

2 . ^urlonlty 

3« Opan«nindadnaee 

4 . Awrelon to cuparetltione 

3. QbjaotlTity 

b« fi»i 8 pantod judganant. 

fha eoala oonelete of 3b itane out of uhloh 16 are 
poeltl’wa uhlla 16 art nagatlra. illl thaea Itaiuo uara 
ealeetad on the baele of *&* (eoala wlua) and (ISeaeure 
of variation) valuan* hafora ite ue# the acala van adopted 
in Indian oondltiena* A eUbetantlal ohnnga han baan aada 
in tha orlglnil iaatruiMint# It la tranfflatad into hindl 
and oonvertod into flVf-|»olat eeaia. 




ImitiinX vinm alfio aiiad« en « imsaH 

snnpl9 ot px^OfpMtiiTft nolsao# t«aeli93!M!i to doterwlno tho 
roXloblllty 9f tlio inotnimotit* fh® ^^oaroono oorrolatoiil 
ftooffloiaut vae oaleulatad for mormB ©o half a«d half 
*B* (£piit«*half raothod)* Th» Spoenaan £irc»wn f&rwuHn wae 
appllaa to datoriolno tho roXlahllity. It «a« found to b« 

0*71 inotoad of 0*55 to 0*74 obaasTVod by th« author hlatsalf, 
tha teet la enoloood In appandix *h'« 

AhXl^OSi 4Kij tilihfdH VaxihAh XfiTiSKAOflOh CAtsaOdf 

In ordor to oxploro tha varbaX bohavlour of ooloetad 
atudont toacharog Vorbal Intaraotion Oatogory Oyatan 
doveXopod by Jnidoxi and huntar (1966) war oa^Xoyod* ita a 
nattor of fadt* thir in an ittproYanant ovor IXandar'e 
Intaraetlon AnaXyoXa oatagory ayetom. So it attanpta to 
oatagoriaa aXX tha vorbaX bahairiouro to b© found in tha 
oXaaarooB* Modlflad oatagoriaa aro glYon in ehaptar X and 
alao in Appandix • fha oatagoriaa are datalXad baXow 1 

TiiACHiSd » TiU«lh. 

tndiraeii XoaRbix„JjbftySnMB 

» Moapt^noa of foalimt 

fha taaobor aeoapta faaXinge uhan ha undoretanda 
hoa ohlldran faaX* that thay haw tha rt^t to hava thara 
faaXinga and that ho aiXX not puniah tha ahlXdran for thair 
faaXiaga* Thoaa hinda of atatananta ara oftan ooniBimlaatad 
ta tha ohiXAritt in tamo of both tha aooaptanaa and tha 
oXarlfioatlan of tho faaXinga* thia oatagory inoXudaa tha 
atatananta that raoaXX pa«t faaXing> rafar to waJoyabXo or 






131 )10OKfcnrtftblA foollijge thot ojp® proipontu op prodiot happy 
OP Si ad ayaftta thpit ap* Xlkely to oeoiir in fatiura* JUDoaptenoa 
of aaotdona In tha olaafipooa ie q.uita Para# ppohahly 
haeaupt taaelwira find It dlffloult to aooapt nagatiya 
anotlonal bahavlovip. 

£a3ftft«Og3E.,.g I i?mlP9 

Tble catseory Inoludte Johar that Palaaea tonalon* 
but not thoBo that throaton atudante or apo msida at the 
oxpeara of IndlvlduoX atudent* Often preiae la a aingle 
word# *good*» ^flna'y or *plghtS aoBotlmoa the teaehop 
alBply anya* **X Xiho «hat j^ou are doing*** '^eao aotlyitlea 
mey bo ptpfopnod In tho oleaapoom» outaido tho olaaepooiB 
MBOtig atudoatr of othor oloaeea» or out aide the eleoapoon 
In prlvnto vay* /JLl thoao ap« popfopnod in tho aohool 
oorroapondlng to the fraiaoa t2a) fpaiaoa uaing piiblle 
CpltoPla ( 2 b) OP ypalBoa uelng pplpato orltopla (So)* 

jSaijgBry^ » Aooopt idoaa 

Thie oatogory la ^ulto alnlXar to oatogopy i• 
Hovoyopp It inoXiidoa only noooptanoo of a atudont*a idoaa 
but ncnwaoooptanoo of oxppoaaod onotlona* bhon a attbSlont 
aakoe a auggoatlont tho toaohop way paraphraao tho atudo»ta*a 
atatonontp rOi»atat« tho Idoa »ore aispXy a*" auaainpleo that 
th* itudoat hai »hld# Ifho toashop nay aleo aay* 
that*a an intoroatlng point of yloo^ X aoo ohat you atan"* 
Btatoaonto boXonglng to oatogory 3 oan bo Idontlfiod by 




asking tha vj^iiaatloni, "le tlj» Idaa that tha teachar ip now 
etating ie th® Btwdaat'p or le it tha t«aoh*r*p”V If it 
la thft studentidaa« then this entegol!^y le uaedf if it 
is the teacher* another eategory oust he evployed* Hhe 
idea nay he t 

1 • Deaeriptive type i 

lichen an idea ip in the forn of dePorlption# which 
a teacher repeats the Idea based on Pone nemorlned eoneeptP« 
the oategory '!^a' wUX be need. In this low level of 
thinking prooeae is involved. 

2 . laferenoe type t 

Here the deductive prooeae boginp with one or more 
generallKatien whioh are aaeueed to be valid» and ueer those 
to sake inferenees about ppeoifio eituatlon the reaeoning 
from general to the ppeoifie. here high thinking prooeap la 
involved* inhen thie type of situation ooourp» we coda *3h** 

3 * Qenerallaation type t 

Mi faeta aeounulate they say show patteme of 

reXaticnehlp • A atatesent of one of these patteme le 
colled generaliaatien, Oeneraliaatlone ore ffluoh oaeler to 
deal with than marreo of raw data, therefore, play an 
Important role In orgenlalng aoitnee into a cosprehenelble 
whole * In short generalieation meana the pummary of the 
orltloal and oarefol evaluation of the preceding step into 
a general eoneluaiou of etatesent of a prineiplef ae the oaee 
may be* then thia type of reeponee in noted, then we code * 3 c* 
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* dHutking i«u«etioa, 

This oategorjir ln©lud©f« o»ly ©iieli ^u^ptloni? %e «hl©h 
th« t«aeh 9 r «*p«e'fte m mw^mr t^om the pupilp. If e tsafther 
poesp or eeitr a partleoXar %ueetlott «atid then folloipo it 
ittaedlately alth a Ptateaent of opiaitm^ or it he heglne 
leoturlngi obvlouely the ^neetlon wae not meant to he 
anpvered* A theoretleal fiueetion is not eategorlaed a© a 
^^ueetlon • 

Midon and <^untor (196b) VlOiS oontaina different 
type of queetlonp* he oalle those ^ueetloRB narrow whose 
epeoiflo nature of the reeponee can he predioted* Ihrlll 
^ueetioiie and reoLUirlnu one vord or 'yes' or 'no* atiewer 
fall Into this eategory« Oo the other handf broad ^ueatlons 
are relatively open ended and eaXX for unpredlo^tablo 
reipeneea* In the words of Anldon end hunter broad 
9Ueetloiir are those ^ueetione that ere thouc^t-proviklngp 
that require reaeonlti^ extended expreeelon of opinion or 
feeling* A broad (iueatlan Is apt to ellolt longer ronponees 
then the narrow ^uaetlon* Type of (iuestlone are given below t 

These questions are 'reoaXl type' and require no 
additional thlnhingi anything that oan be revived Iron the 
nenory banhi we node * 4 a'« 


These affeot oonvergent thinking In whloh a nunber 
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©t fnetB or Aro organisod nnd groupod togotlior to 

r#oeh A oonoluelon* 

KxampXo } 

1 * 2 ^ a « V 

2* Chiton that tmroKotrlo proeeuro* wind rolooityt 

thu ABOWt Rinj AhApo of oloudR^ what will he th» 
voathor tonorrowT 

H«neoy thoAo ^uootiona roi).ulr« tost anmlyrla of 
aatA« Xt ia a quootion vhooo ai&gio right onover my ho 
ottainod hjr th« nppl&isatlcm of a rvlo or prooedoro* Horo 
m ood« *4b*• 

PiroraoBt auoptioag i 

fiy dlTorgant thinking (Ouilfordr 1959) noano tho 
ahlllty of ths child to ftnrt froB ono Idoa and to dovolop 
a nvBhar of adaptatlona or oeioolatlone to that ld«a« So 
dlvorgont <ino8tlonr affaot dlirorgont thinking* 

i^xanplo » 

1 • hov Btny voya oan you think to got 4'? 

2 * ki»t all of tb« thingc that you ean think of that 

Bight Influanoo our uoathor tonorrov* 

Eoneot thooa ^uoatlona «all for InaislBatl^m and 
BOff in now dirootlon* tho itudont la pormlttod aBong 
fatomatlwo or to oroato idoae of hla own* In altuation 
wo oodo *4o** 
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(j^u«@tlonfi a«k for judgonaont • BoirolopniAiit of 
roloTHttt orltoria r'woSi ao uBofulaaae daelralsillty* rocial 
co&e«qu«ttcoe 1« 4«plt«d and th«tt th« applieaticm of tua 
orltarla to b« ieotiad, va ooda Md*. 

It o«a be rapraoantod ap i 


fi - ft fi alAlm - gamBri fifflazaxgaat Mgaraant s:;ir»10fttlva 


Kooall ISxpXaiii 

Xdantlfy oboorva Ctata 

ralatlMi- 

olHp 

lap or bo Ccnfipora 

Safina Ooatrant 

Hana x 


^radiot 

HypothaalM 

In far 

fiaeonetruot 

X 


Judea 

valua 

Sof and 

Justified 

C%iOlea 


SirBCt,.Ta,MbBr .Sallt 

fiAtBt.flgy,..5. * Saoturine 


Saotura ie tba foaw of rarbaX intar aft tlon that uaad 
to giro infornatlont faetOr opiniona» or idaaa to ehiXdran* 
Tba praeantation of ii»tariaX nay ba uaad to introduean 
roTlaa or foour the ettantic» of tka oiaoa oil an important 
topic. lleuaXly* information in tba form of a Xactura is 
giran in falrXy axtandad tima pariodot but It may ba 
intaraparaad with cbiXdran'a conmanta* ^uaetiona and 
aneouraging tba praiaa. Vhanarar* tba taacbar ia axpXainlngt 
diaouaaingv giting opinion or giving facta or information if 
category 5 ia Uft«d« BhatoricaX tuaationa are alao included 
in tbia category* 




gfttfti£ory 6 t Qlv® aiTeotlo& 


about whathar or sot to oXai^f^lfy 
Btatamsntfi aP a dlx^aetlon or eottwand inuet b« boBod ou tbo 
do^rae i>f fraadom that tha ptudant has In ra«p<Mana to 
taaohar diraetlon* bhen tha taaoher nayp^ *'vlll all of you 
hoflp ellenoo ^nd do tho cXaoe vork.**? h» la obyloualy giving 
a dlrootlon* If th^ toaohtr aokp a boy to go the board and 
write fltudont'r n«Bi#p| “the teacher le giving e dlreetlon 
or eomnand**. When he Peypf to a particular pupllt "I vent 
you to tell me vhat you have done with your reader"• he ie 
ptill giving a dlreotim* Some timar teacher heXpe student 
in responding, it is aXeo included In this ontegory. 

,CatggC8y,«7, * Critleieee 

A etatement of erltieiPB 1« one that is deeigaed to 
change etudent behaviour from ncfn^aeoepteble to ooceptablo. 
The teacher i« oaylngf in effect, *1 do not like whet you 
are doing, *>0 nomethlng elee". Another group of Ptatemente 
Inoluded in thie category are thofie that night be called 
atatenenta of defenoe or aelf-i^inetlfloation. Oldner kinds of 
atatementc that fall in thin category are thoae of estrene 
celfx^referenoe or thoae in whieh the teaoher in oonatantly 
asking the ohildren to do cone thing a# a apeelal favour 
to the teacher# if it happena in olaaeroom we code *7a* 
crltieiaea. then it eooura out eida the claaaroow aneng 
other otudent it wUX be called aa eritictan uaing pttolle 




erlt«rlft and wa not?? «hUa wh®n etndant 1 b baJng 

©rltlBlaad l?y tooelwir in private nay v» ooa» * 70 ** 

fintatfoyy S t Vnpil raaponaa 

Thle eatagory la u»ad whtn tha ttaohar haa Inltiatad 
tha oontaot or hae^ POdieltad ntndiant^e Btata&iantB^ nhan tha 
Btndant anewarB a ct.ue«itlon aokad by tlia taaobtr* or nhan ba 
raapoada narbaliy to a dlnotion that t«aeb«r baa givan* 
my thing that tha Btudant aayBi that la elaarly in roaptmaa 
to initiation by th« taaobarp baXonga to oatngory 8« On 
tha baaie of typo of roapmiBOi doforiptionp inforanoo or 
gonoraXlmtion no oodo *6a*t *3b' and *@e* roapoetiveXy • 

Thoao throa taratr ara dasoribad In oatagory 3* 

iaatvigflgaLja. * Initiation 

Xn ftnaraXi if tha etndant raieae hia hand to naiEtt 
a itatonant or to nob a i|ua«tioii whan ha ha« not baan 
proaptad to do bo by the ttaohar« tha opprepriato oatagory 
1* *9*. bhan in raaponBo to a taachar*B ^naation tha atodant 
givan an anawar diffarant fro» that whieh 1« anpaotad for 
tha partienXar c^naationi that atatanant ie oatagoriead aa 
in oatagory typ# of atatanant nay ba doaoripti-fOi 

infaranea or ganaraXination fom ao va ooda *9aS *9b* and 
*9o' raapaotitaXy* 




I av Confusion 


no ootivlty is poffovBiad In ol??BfiafOoffl v« 
c*od« 'iCa* - riionea* This ostagory lnRlnd?»s anything 
9 lF« not included In oth«r cstoi^orlee • in pclans^ whan 
taaohoy daBonstpmtar, displays ahartsi draws dlagrnB and 
wrltts concspts on hlf.sk Bonrd no varhal setivity takas 
plast and w« node *l0r5*« khan it if difficult to datorttlne 
who is tnlking, n poriods of confusion in oonnunleatlonf 
VC coda '10b*. 

Tho elnrsrooB intwraotion analyeis nsay bo definad 
as •'any nysta® for coding spontanwous werbal coramunlcstiour 
arranging tha data into a usaful displayt and than analysing 
the result in order to study the patterns of teaching and 
learning* 

The interaction analysis usually includes » 


(a) £et of categories each defined clearly* 

(b) A procedure for obeervatlOT. and a set of ground 
rulas which gowern the coding process» 

(c; Steps for tabulating the data in order to arrange 
a display which aide in deecribing the original 
ewentef end 


(dj guggestlene which can be followed in so»e nore 
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Asddon iiimter's! (1966) VI\r£ enii o63«otiv«ly b® 
UB®a to sitAriir® thf* t®i 5 i«*hlng offootlvsnoor of teaahorp* 
ai«ny r®«®*r«h%p (mi^on, 1957| l^arhlor^ 1965 | JolsnF, 1966 } 
l^orrlpon* 1966| EJORr,l 966 j »rupt, i967j W®b«f, t 96 ®s KLimdor, 
1970* i^ennoy, 1969 * i.«3.1a» 1973* & Rao, 1971* 

Pavftn®P«!«t 1977 f?nri other) etat® that elgnifioaht poritiv® 
ralatlooPhlp oxlpte botiroon Indiroot tsAoher bohovlouv and 
pupil achl«TAm®iit« to it i« aPpunad by the investigator 
that proapeetive teaehera whose behaviour ie indireot will 
be ooneidered «or« effeotive then the direct teaching 
behaviour* Similarly teeoher flexibility can also be 
oaloulated* 

girtgt.^^aflmact. 

It eonalete of stating the teaehftr*a own opinion® 
or ideas» direeting the pupil*® aetlon, oritloicing hi® 
beh«viourf or justifying the teacher authority or ue* of 
that authority* Thi® concept refer® to aotiona taken by 
the teacher whioh rentriet etudent pnrticipetlon« expreeeing 
one'® own vlewe through lecturet giving direction®f end 
eriticiaing with the expectation of oonpliaacio tend to 
reetruin pupil portioipation• 

XQdireetlnfliiaafte. 

Xt oohfiot® of aolio&ting the opinion® or ideee» 
applying or tnlargihe ©pinionB or id«a«» praleing or 
encouraging the partioipatloat or clarifying and aeoepting 
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of puj-rllr« In othor wordp It iP dsflnoiS! or notion 
tfijjLon by tho tojsohor who anoouragoB ond oupporto Btudento 
portieipntlon* Aceoptlng, olarlfylng, praii^ing and dovaloplng 
tha IdflRO and faaXingr axpraaead toy the pupila pnpport attadent 
participation* 

IflaabaiLJXftiiblUly. 

It Ip A moaanre of the change a teactaer ffiakea In 
hip verbal influenoa from one aetlvlty period to another* 

It la nearurea by noting the ratio of indlreet influenoo to 
direct influence In netlvity period and conparlng it vlth the 
correrponding ratio in other activity period* 

hooding and decoding are the two proceoeee of 
Interaotion analyeif • The encoding proeecr te otonarvation 
notrlz toy coding the nuntoere of categorier* the decoding ic 
a prooeec of interpreting otoeervation matrix* Hoteae prooecrea 
have been dieoucaed belov t 

^idon and «iunter*e eye ten of interaction analypie 
is enployed in order to eoUeot the data ragarding olaerroon 
verbal behaviour of otudent teechere* the encoding 
prCNEitedure begine by nenorlalng the oategoriee* ttic ebeerver 
cite in a olaaerooo in the beet poeiti^ to hear and eee 
the partloipante* it the end of eaeh three-eecond period» 
he deoidee vhioh category beet repreaentr the ccnmunication 
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9T«ntfs juet Eg ¥rl1s«« down thir oafto^joi'y niM»le*tr 

OB data ahaat whlla riBOXtanftourXyt «ii<?«ReiRg oontannleatloB 
in th« Bftxt porlod and eontlBute at a rat# of 20 obaarvsliionf 
per Binutaa ISotta ara naraXy a aerlaa of nunbora wrUSton 
in a oolnsD!!^ top to bottoo, fo that tb« original aa^nano® 
of avantr la praaorradi 

Coeealonallyt narginsl not®® ar® nr«a to explain 
the rlasr formation or any unuaunl elreumataneea# bbon 
there la a malor change In claaa formatlont th® oommiaaioation 
pattern^ or the avibleet under dlaouaaiQB» a double time ie 
drawn and the time ir Indloated. Aa aeon aa the total 
obrerYation la ccmspletedt the obaerver ratirta to a nearby 
room and oompletea n general deaorlptlon of enoh separate 
aotlvlty periodI aeperated by the double llneei Including 
the nature of aetlvltiea, the eleae formation and the 
poritlon of the teacher* 'fhe obeerwr eleo notee any 
additional facte that eeem pertinent to an adequate inter¬ 
pretation* %e proforma used for encoding verbal Interaction 
has been provided in Appendix f* 

Ground ITulee ^or^jaMiodiniT IfgfiOBdmgft 

Beoau^e of the complexity of the problemr inv(0.ved 
In categorization# several gspou®* rulee have bean eetabliehed# 
Theee rulee of obaervetlon help In developing coacleteney in 
trying to eategorlee teacher behaviour* 

Buie 1 • bhen not oertaln in which two or more categorlee 

m statement belonge# chooee the category that le 
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tiu»«rl«)alXy farth«)Pt from eatagory 9* 

liluOdlLjS;* tfej# prlniiry tona of th» tooohor'r btliaviovr haa 
boon oonalotontly ftlroet or oonalfttontly indiroot^ 
do not rhlft Into th« oppoeita clBS’Blfl.eiitlon unlooe * 
a oloar indication of rbift ip given by tho toacbop# 

EliiStJl* ll'ba obaervop e^upt not be oonoemed vltb bin oan 
blAPoa OP with, tbe taaebor'p intent* 

If Bore than one category ocoure during the three* 
Pecond intervaX* then all categoriee wsed in the 
interval are recordedt thereforet record each 
ohange in ontegory* If change doer not oecup 
within three eecondi repeat that category nUBber* 

male 9 If a ellenoe if longer than three second it le 
recorded ar MOa'* 

M.« fe When the teacher cello a child by hie naEief the 
observer ordinarily records ’4n*. 

JiMle 7 When the teacher repeate a atudent’a an aver end 

if the anpver la correct ono» thie la recorded ac 
'2a** 

Ruiii 6 When the teacher repeata a student'a idea and 

eOBBunioatea that the idee will be considered or 
accepted an e^wething to be dlacwtedn i« 

need« 

Huiii 0 Beactiona «uch ac ’All Bi^t', 'Oltay* and ‘lea' 
etc* are recojrded ac '2a'* 

ftuia 10 hhetorical queatlonr are recorded ae 9* 

f!!he importance of preaerving the ae^Luence when 

categoriaing teacher atataBenta lisa in analyaia# jftc ana^ala 




1O0* 


CftS be made of th# freqt^ncy of in eacn category* 

A profile of the dlf^tributlont ean be drewii or a aiinple 
aieplay can be oreated vhloh above hov each event ie a 
part of the chain* Inference ebont the chain of evcnte 
can be mde keeping in Bdnd the linltationc^ of overfall 
proeeaa* 

After ecodingf the data is tabulated on 24 x 24 
eiatrlx table* 7 o tabulate these obaervatlone In a 24 x 24 
Batrixi the first step is to make sure that the entire 
series begins and ends vith the sane nunber* convention 

ve tre is to add a *10a' to the beginning and end of the 
series unless then *10a' is already present^ for axanplet 
tha series «wiy be like MOa*# * 6 ** *10a** * 7 a*» ^ 5 *» *1*» 
’ 4 a', '80% *4a* and *10a*. 

The numbers are tabulated In a matrix, one pair 
at a time* The column is Indloated by the seoona number, 
the row is ladloated by the first number» for example* 

r-airJLl ,..£ 11 x^ 1 , UUJSL Saic„mi 

1 Qa 6 -r. i 4 Aw....«.§fti.i . AEylfil 

^alr X yalipfST Mmtr T fair ^ ^air 11 

The first pair Is 10*«6, the tally is planed in 
rev tOa, otaitmm 6 oell* The seoond pair is d«*lOaf the 
third pair la t0a**7a» the fourth pair is 7 a» 5 t shd so on* 
$aeh pair overlaps vith the next and the totel number of 
observatione, alvaye will be tabulated by tellies 
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In the Kntrlx, 0 usetrix If mde for 

«ach ppeeiflf lepron or ffia^or eotivity. Matrlftoe nrn 
more neenlngfuli when they repreeent 0 elnigle type of ftotiwlty 
or work* roll® In the observation ii^wtrix hnw* been shown In 
epp^^ntllw 1 “* The whole proses® if onllea deeoiSln^t I'reoeutionr, 
used in Auftldon raid niinter Interaction category ilsyftteBB » 

There are five precautionr reconnanded by pioneer 
workers in the field with regard to uee of interaction 
analyaif • theee were also followed by the reeearcHer in the 
present etndy* 

1• No interaction anelyrie data should be collected 

unlece the person obeerwed ie famiXier with the 
entire prooeee end knows its llnltatione* 

2 • The iiuertiOKit to be answered» by Inapeeting the 

■atrlx should be for»ttXated» before the oheerwetion 
takee place* 

3* Value judgeeient, about good and bed teaching 

behawiour should be avoided end the enphade should 
be given to study the eeuee-effeet relationship 
with respect to probleu under inveetlgation• 

4. (Jertain anount of defenelve behaviour 1« likely 
to repreient at the critical confultatiom* 

5, A eoneUltationi bated on two ob»ervatioa« or at 
leant two ctatrioeet helps to eSdndinate value 
judgement or at leaat control then* Conparia<aie 
between the natrieee ore more likely to lead to 
the principles* 
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ilV. WSjfe-t; itii 

Ubi^ra ar« fiT» *t#ps of matrix lRterpr«tatiofk» 
vhloli holp to pin dowa 0^9 g«n»ral foatarao of tht elaoftrooffl, 
in tor action and whloh togathor fora a eituatlonsl netting# 
Thono ptopo arc i 

1# Chock thn natrlx total In order to sotimoto tho 

•lappod coding tloo. 

2« Chock tho proeont toaohor talk^ pupil talk and 

pllonct or oonfunlon and ueo thoir Infomatlcm 
in comumnicntlon vlth« 

3« Chock halanoo of toaehor roeponeo and 

Inltlntion in contract with pupil Initiation# 

4 • Chock tho Initial rooetlon of the tooehor to tho 

ttrolnatlon of pupil talk. 

Chock tho proportioae of tollioo to ho found In 
tho ‘content oroee* and ‘etoody Ptnto olnoe' In 
ordor to cetinato the rapidity of exehange» 
tondonc^ toaarde fuetainod talk and content 
onphaele# 

i’nnmciu- TiChiU>Hh*i£ 

htatiatioal toohnl^uoe wore uaod in tho analyole 
of proeont Inwoetigatlon« Thoto taohnlquae wore appllod 
for oetinatlng latra#<ihi«rver roliahllity and aioortalnlng 
the rolationehlp httwoon toaohera^ intollootual loirele and 
eonpanonta of toaohor hthawlour# 




A asthod of eetlaatiug rallablllty rhould be ap 
Pimple end q;uiek to OBlcialate ae poaelble* Bnlap ( 1950 ) 
propopea tm adaptation of ebl»p<4oar» ifhleh iraa foimd to bo 
lapo approprlato for our purporor than vaa s;eott*f (ig 5 S) 
ooeffiolant. foott*!' oiethoa la unaffootad by low freguanoloPf 
oan be adopted to ^ fi«;uraPt ««« be aptiaatad more rapidly 
In the field and la more aanaitiTa at higher level of 
reliability• 


£»oott ealia hie eoeffioiant and it In 


detarminad by the tvo formulas mantiimad below « 



•«*« ( 1 ) 


where Is the proportica of agreeatent and 
*ie„* is the proportion of agreement expected by ohaneei 
which is found by squaring the proportion of talllee Ih 
each oategoiy' and summing these over all eetegories* 

(2) '‘^a * ‘"^1 • < ****(2) 


wharei eategorles and *ifl* i« the prepoeltion 
of tallies# failine into each oategery- 71 * i» f© 3 ?ftula 
oen be expraeeed In words# ae the amount that two observers 
or one obeorver# In two different sittings# exoeeded ohanee 
agreement# divided by the amount# that perfect agreement 


exeeedm ebsnoe* 



It#* -fi' m 
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..- ... .. 

Gro^toeit poaelbl# 

a^aaniffiat “ agreaweat 


,Z.»>agmi 2 ap.t 


Saott’a fsf)m9ti±einnt proviaeii! a aimpla ana fuiak 
satboil of ootlanting In'tor and iotra oboorTor roXiabillty* 

fe 3 ai,SiE„Uo,al^fte,te 0 i.^ 

For tha analj^Plr of tho data^ tho followstatic** 
tlool troettmonto woro uf»od t 


liftg.cxliifeXyA,c,taj(lAUa& 

Th« dooerlptXvo elifttlotloe lik« k«an end Ctaodoird 
dovlatlon vor« oBplo^rod to know tho naturo of dii^trlbutiOB* 

*rho cooffiolont of contlngoney, *e* provider a 
ooaouro of ooiroXotioa wban oaeli of tha two varlnbXow 
wndor study tiar bean eXawsififid into two or more oatogi^ieo* 
In the prosottt invontisatioi) eenputatlon of ’C* in a 3 * 3 
fold olaorifiOfttlOR mti ueod* It ir oaloulatod by using 
the fellowing fornuXo t 

c . 

there *C* is coefficient of contingency* *£* io 
the run of the atictiente and ic the ei»e of the eenplo# 

Phlr,g,«iiMar<L..JL 2 

The wee aieo oonpnted fron the contenmincy 
table by weing the ^ven fomula t 
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Vh«r* if! Aynliol of elil»eq^ua.2<« i 1 a freqtueney 
of oociarrsneo of obRemd faete, »f^* le oipoetad ft‘«<iU«noi<iA» 
A roXatlonehip oilPtf and eontingancy coeffieiaot 

'C vhloli iB toAtod by tbe forttola i 


ia»Xyxl.B.,,of ,„lMi w.fi-, irA ll 


Th« (mt*»iiay finalypla of wianeA vao UB«d to etody 
tha Alg&ifieant dlfforanea aAoog tbarao grooska in raXatlon 
to tha fXavatii babairlour ratio. 


IbftJwtOBl 

Tha *t*«-taet waa aaployad to find out tho 
Algnlfioanea of diffaranea hatvaan two i&aana» whara *f* 
ia algaifiotnt. 

mJjQtMalXfiM 

(a) Principal « axia nathoA of factor analyria rae 
uaad to atudy tha factorial atruotura of i^ianca 
taaohing pt^iXa. 

U) Varifftax rotation on tha Xinao of aaiaar (19^) «ai 
dona to intarprat tha faotoro* OaXouxationo uara 
dm at O^cll for SooleX PoraXhpnantt Sir Mbl. 








In osninr to otiidy th« rolationohlp biitirooii 
JPlaeotlan Cogaitivo Rutui-lty, Eoi<»ntifie nttttu&in gB« 
Torbol orof^titltyf togtw i»%r% adsinigt«Ted to tho pnpiS. 
toAOhoro And oeorod out* Aftor ocorlne tto®y noarg 
CAtogorlzod (fOo /pv^^ndix ergatlvlty roorA in 

bAlng oonir«rt«d i»ito '?* AAor«o ap eoggostod in tb© 
manttaX* fh© moAii fieor«e ©nd ftondard dovlAtion or# 
b©ing AttiBiBAiriPod In th© following t©bl©g i 

IOb 3 Lgii »3 

fiumbor of ntndontei thoir noan ©oovo© find etondord 
doTlotion on itairon'e toot of J^iagetion Xoglool 

Operation 



Hale 

Ifbnale 

total 

Conerete (31) 

,9.71* 

(1.773) 

;0.176, 

(1.714) 

(t:?4l) 

tranaitional (63) 

t6.8S7 

(1.193) 

19*033 

(1*622) 

18.93* 

(2.133) 

forwal (35) 

2<>.fil3 

(1.195) 

27*000 
(1*622) 

26.848 

(2.133) 

total 

18.419, 

(5.991) 

19*164^ 

(6,648) 

J8.806, 

(6.327) 


table 3 obcnfo tbat teaobere were at oonorete 
lately 65 wore at traniltlonia level while 3? wore at forwal 
level* their oieaii «eore« were 9*96®» 1B*936 end 2d»848 




r«Bp0ctiv«l3f • It thnt foraal tijiecih^rE! have peered 

higher on tout than owiorota and traneitloftal 

group* Tha table alto thowe that nenu ecotee of ffiale 
and feuale it more or late tlsllar* il.enoe» in the etudy 
Bex dlfferenoe It not oontidtred* thlt table it alto 
repreeented in grepht 3 end 4 ^ (placed at page lio»t 06 » 109 )* 


Ialilt-,,,.4 

Mean teoret and of Ooneretet tranPltlonal 
and fornal group on ^oientifie attitude teat 



Male 

nm^iQiiiiiiii 

Total 

Concrete 

126.571 

19.507) 

151.580 
(10.565) 

129.525, 

(10.094) 

Trent it lonal 

150.400 

(11.522) 

152.455, 

( 0.429) 

151.538 
( 9.999) 

fomal 

126.692, 

( 9.114) 

127.900 
( 0.510) 

127.242, 

( 8.652) 

Total 

120.750 

(10.494) 

150.066 
( 0.985) 

129.053, 

( 9.750) 


Table 4 above that on eolentlflc attitude teet the 
differenoe betveen »«an toorea of oonorete, traneitloial 
and fomal group vat not very nueh* Slnllarly «ale pupil 
teaohere and fenale pupil teaebert perforned more or le»t 
e^iual on thit teeti 
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Shouiingi Mffl/v/ Scoxes Of ’ 

Co/VCXerf, Tl?flW5JTIC>wALflwj> 
Fo)?o?flL TshCHBKS On 

LoCdCDiOP^Rf^TloN T/£ST 
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lahlQ. 5 

Kean Lporer of oonoreta, trenPltioiftal and 

foriaal group on wrtal te«pt of ereaUvit,y 



Kalo 

ITomale 

Total 

C enorete 

146*557 

(28.139) 

157.209 
( 24.061) 

152.613 

(23*603) 

'Pranritional 

151.571 

(24.635) 

14B.200 

(25.547) 

150.015 

(24.919) 

Formal 

145-000 

(26.470) 

153.500 

(25.975) 

150.152 

(26.099) 

Total 

149 .016 
(25.565) 

152.209^ 

(24.061) 

150.674 

(24.749) 


Tablo 5 ibowe that moan aeoree on orentivlty t«et 
were more or loa« otolXar at three different lovele of 
oognltlye naturity* &inlIarXy* ellght differeneo vao eten 
between the mean eoorer of male pupil teaeherr end female 
pupil teaehere on ereatlidty* bhlle male h«e 149*016 mean 
eooroi femalo hat 1^2*209■ 

ORaAhl&ATIQS OP I>ATA POR bffiAVlObR SATIOR 

In the in-foetlgntlone of interaotlon analyeie one 
of the rigoroue aaalyeee la the intej^retatlon of Itoaoher 
pupil Interaotlon in termn of behairlour ratloe* 'Shle method 
retjiulree a elmple isetlo haoed on obeermtlone of iwitrl** ^n 
the preeent InToetlgntient elerel Important beharlour ratloe 
eera eonelderedf the ooHoo^od data for eaoh betMirlour 
ratloe were orgnaleed into frequency dlotrlbutten table 




Ill 


with rtg'ara to oonoroto# tr?mpltlon»i mi tovmnX ©poratlonal 
group*, tho dotuix* Aro m foUovo i 



It »sy bo dofitkod aft aotlon takon by the teeoher 
that roflecte the tendency of teachor talk, iha teeohtr-* 
talk (TT) ie oaleulatad by adding the fre^uanelen of t to T 
eategoriee multiplying by 100 and diriding by the total 
tBllie* (li) of tha matrix. It may be written a* i 


1 + (2a 4 2b '♦'2c) -t (^8 + 5b +5®) + (4a 4b <► 
4c ■» 4d j ■» 5 t 6 (7a >» 7b 7c) 


The teacher«talk ratio vat eeen to range l^om 5^*00 
to 79*00 in conorete groups 21.00 to 74.00 in traaeition 
group and 56.00 to Bt .00 in formal group. 



fha indireet teacher'a influence may be defined ae 
aotioae taken by the teaoheri which encourage and rupport 
student'e partieipetion* Aeceptingt clarifying! praising 
and deweloping the idea* and fee lingo expressed by the 
pupils will support the etv^ent's eetiritles. Indirect 
IJeaeher talk oan be operationally defined by noting doen 
the peroentagi of teacher statemente failing into oategoriea 
1» 28# 2b|i 2o» 5a# 5c and 4a» 4b# 4C|» ^he indirect 
teaoher-talk wae ecusiputed by using the following formnia * 



% too 




rafilo SjOt pliiiidy 

rndigeA from ti to 37 In ooncr<9tft opornticmigil grotipf 8 t© 52 
In trpnpitionwl oparaticmal gronp wna n to 50 in foraiBl 
oporntlcmaX group. 

PirBot TflBPhor.^ 'falk 

7h« airoot Inflwnoo rofere to aotioeiB tnkon by 
tho teaohor whioli raPtrlet otuaont participation. Sxpr««»lne 
ono*F oim irlowa through locturap, giving dlrootlmc and 
orltlelcn with tba ©xpootation of coBpllanca to roftrlet 
pupilV participation, fhlp hohnvlour oay b« op©ratl(maXXy 
doflnod by eo\mtlng tho parcantaga of taachar etatonontr 
falling into 5^ & and Tai 7b^ 7o» oatagorlaa. Th© hao 
baon ocHDputod by adding the tallies of the abovf*MentiQiied 
oategorlee and sultlplylng by 100 and dividing by the total 
talliea In the Aatxlx. Xt ean be written ae i 

^ ,.,S 111.1.. &„Jt i.7 ft.... Axilla t,2f i- ^Q0 

h 

In the pronent atudy the ratio ranged from 4 to 57 
in conorete oporatlonal group* 1 to 49 In traneltlonal 
operational group end 4 to 55 In foriReX operationsl group. 

tellrlfaliE, tm 

Xt referred to eategorler Sa* 0b| 6o and 9at 9b« 9o 
ae tndieative of pupll-talk. It nay be defined at the 
peroentttge of etudent^talk falling Into the abov*Mi»ntinned 
eategorlee. The i?*? oa* oaleulated by ualng the fomula * 
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JE'T m Itift t J_^_C Qft Qb *■ qi* ) ^ 

It wwp. notiesd that tha ratio rangad froro 5 to 27 
in eoneretff oporatlo&aX group, 6 to 56 In tranpltienol 
oporatlonal group and 7 to 39 in fcsraial operational group. 

lUgaoft „ Qt SstUtMlm .1 g/C , i. 

tha period of oonfurlon or rilanea in ooBaBunioatioo, 
uhloh ia not undorrtood by tha obrarrar or whon It in 
difficult to datomlno who in talking, la elaerifled in 
thie oattgory. The nllanoe or confurion oan b« dofinod 
opt rationally by noting dovn th« paroantaga of oatagory 10a 
and 10b* It vat oonputad by the forsula t 

e:/c « , 100 

It vae obl^nad that ailanoa or oonfurien ratio 
rangtd fro* 5 to 61 in oonerata oparationai groups 6 to 7l 
in tranritional group and 1 to 61 in formal oparationai 
group• 

.tt Biria3i»fia3aj„Uii?i 

fhio ratio may ba oparatlonally dafinad by noting 
down tha proportion of Indiraet influanoa to direot 
Influanoa of tha ttaehar* In 71^5® (Arnldon and Kmtar) It 
refarrad to ontagorlaa If SUf 2b, 2oi 5p, 3b, 3o ^d 4a, 4b, 
4o, 4d an indioatiw of "Indiraot taaehar influanoaand 
oatagoriaa 5, 6, and 7ai 7b, 7o aa *dlraot taaohar influanoa** 
tianoa, it aaa ba oonputad by uaing the following fombla 1 





1/li 

Batlo 


1 ♦ 4» j >t> (4iit-t4b44 e 44 a} 

5 ^6 ‘f (7fi + 7h ■!• 7«; 


7h® Ifidleatad that 1/i) Jwatlo rangad faron 0 to 

7 in oonoroto opori^tionnX group, 0 to 55 In tranPitlonal 
oporatlOfial group R»a 0 to & in forieol oporationol group* 

Sunil Xnairoct imtio (i/d) 

Th» ratio npy b» oporntionAlly doflnoa toy noting 
aown th« proportion of roaponaoe of oottgorlor 1| 2a, 2to, 
ana 3a, 3to, 3^ and InltiaticHn portion of oatogorion 6 
and 7«, 7to, 7o. aienn*, it can too coaputod toy ad^'ing tho 
tallior in 1| 2 a, fto, 2c, 3a, 3to, 3«* o»t«gorlOR rand 
dividing toy tto« total talllor of 6, 70, 7to, 7e oatogorior* 
It oaxi tot itrlttoa 1 


i/d dotio * 


1 i2a4gto42oj -» C3a4-3b->3o) 
6 + (7ft ♦ 7b ♦ 7o) 


Tim ratio rangod froa 0 to 2i in «onor»t« opora* 
tional group, 0 to £7 in tmnftitional oporatifinal group 
and 0 to 27 iafonaal opozutional group* 

isa-Ug..utai 

^IM in propoftftd to indiont* what proportion of 
pupil-talk bar boon ^udgftd toy otoaorvor to b« an ftot of 
initiation* laio M>U-i etm to# dafinod toy noting dowi ttoo 
poroantaga of oatogoxy 9ft# 9to, 9o • It oan toa oaloulatad 
toy nuitiplylng tli* fra<;L'uaftft7 ^ oatagory 9ft# 9tot 90 toy 100 
and dividing toy ttoa awa total of pupil talk roprooontad toy 
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th» to^al of eal;«£orl«» bn, 6b, 6© «ncl gii, gb, ge. It ©an 
bo roprooontod t 

i>lK « • 4©© 

( 6a^b ) ♦( 9 A 49b ‘<9©) * 

Tha i*lH riBijod froo 0 to 35 In ooncroti£> optratlcujftl 
group, 0 to 55 in tr^nflticnal oporatlonal group and 0 to ?!? 

In fomal oporatlonnX group* 

.Ttflfibttg ...fttfpattfttt, Ra1»a>ft,iy,hbi, 

?b« Ir doflnod «n on indox wtaleh eorroApondo 

to toROhor'r tondanny to roaot to tbo Idoa and foolinga 
of tb« pupllr. TJbdr can b# found by adding tb« frotiuonoloo 
of oatogorlor Sn* 2b| 2o| 3a» 3b| 30 f sraltlplylng by 100 
and dividing by tbo nun of eatogorlor i| 2a» 2 b 9 20; 3av 3bi 
30 | 6 and YOf Ih, To# It can ba prtrantad b« i 

. 1 ♦ (aa'^bfSo; + l3» ♦ 3b ♦ 3®) 

1 ♦ iSavEb^fio) ♦ (3«v3b+5o) +b ♦ (Ta-fTb+To) 

Tba obtmlnod tan rangtd trem o to 95 in oonovata 
oparationai groups 13 to 100 in transitional oporputiooal 
group and 11 to 100 in fornal oporational grovg>« 

. umstXmJLM 9..i 

It la dafinod n» m iadox rapraaontlag ttm tandanoy 
of a taaobar to uoa <iUoetl<»o whan guiding tbo noafo eoatant 
oriantad part of tha olaa# diaouaoion. Tha 1# tb» 
paroantaga of atataisaata olfUiaifiad in oatagorloe 4at 4b, 4o» 
4d out of all tba atntananta ralatad to oatagoriaa 4fti 4b, 40, 
4d and 5# Xt oan ba oaloulatad by tba formula » 
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m 


4a '♦•4b 4e •♦•44 
(4a44bHi4<i44d> •♦• 5 


X 100 


It xftr obrarvAd th« obtained ranged from 

15 to 50 in oonorata oporatlonaX groups 21 to 100 1» 
trnnritionaX oparationaX group and 17 to 90 1» forbioX 
oporatioaftl group* 



fbo proportion of tha eXotoroon aotlvltioi! roXotod 
to tbo tooehor'a i^uootlona and Xooturo reproeonto an 
iaportant foaturo of eXaiierooB intoraetlen* Tho COR la 
as Isdleation that tha naln foour of oXaae dlaouaaioa vaa 
on tba avbloot-sattar^ tbat the taaohar toolc vary AOtlTO 
roXa in oXate dlrouaaion and tbat attontlon to Kotlyation 
(^nd dlarlpXina wna a minlsuiB* *11310 CCR la obtained by 
onXeuXatlng the pareantaga of all talXiaa that lie aith 
the eoluana or rove of oatagoriaa An, 4b, 4ot 44 and 5* 

It oan b« eemputad b|^ adding the fra^uanolaa of the abora- 
aantlonad eatagoriasy mtatlpXylng than by 100 and diriding 
by total taXXlaa in tha natrix* It oan ba writtas aa t 


OCR 


(4n HK 4b t 4o •♦>44) t $ 


X 100 


Tha obtained raXuas of COR ranged frew 26to 76 
in eimorata oparationaX groupt 15 to 72 in IW'analtional 
operational gro^ and 21 to 77 in fornaX oparatlonaX group* 

l^ba obtained data for tha abora-»antlc®ed aXeran 
baharieur ratio** for ocoareta, tranaitionaX iWd femal 
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0 |}#rMtlotiiiX group hfivo boon outtmarieod in Appendix *ii *. 

PhiPAitATXCii OF Til'. hAtTM kAtiaCifi 

<^Ia««roo» verbal behavlowr of ooncretie« tr«nri» 
tional end formal operational etudent teaohere wee obeerved 
throu^ VICL (Amindon and bunter), iineh eubjeet wae 
obaerred for about SO minutee during a period of teaching# 
The obtained ftatT were tabulated on obaerratlon isatrl* 
tabler. tliua 129 isatrlcee were prepared by way of plotting 
the data on 24 x 24 matrix tablea. There matrioea mere 
eubjected to eonputaticm of 11 important behaeiour ratloe 
for further etatiatioal anal^pla* 

Tbeee matricee were pooled to erolre compoeite 
ttatrloepf oelled marter matriceat ior ooncrete^ tranritional 
and fozmaX operational group a aeparately* The three marter 
matrioea hare been preeented in tablee 6a, 7a and 6a* There 
matrloee were further tranelated into 10 x 10 matidx table® 
nhowlng 11 important behaviour ratio®* Thece table® are 
represented a® 6bt 7b and 6b reapeotlrely • 

Table 6b indicate® the maeter matrix of 51 conerete 
Operational teacher®* The total number of tallie® 1® 12,369 
for 31 cbeerved dfem leeecnm pooled together* There wa® 

52 percent teacher talk, 17 percent etudent talk a»d 31 
peiroent alienee or oonfueion* The percentage of Indirect 
Teacher Talk and hiraot Taaoher Talk were 23*66 and £6*36 
pereent reepeetlraly* Ont of the total Btudent**talk there 
rae it per cent mtudent talk reeponae and only one percent 
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- 121 - 


'ABir 1. B 





/ \ H r *7 ^ 

ITT 7493(‘i2-3i/.) JTTb”^'&H'9'^'^)ST^ig.^'7jtj ^ 


I 

TT /Z53‘|('^|8'52'/,; , 

_ . _ , — llj 





























































































-taa- 


rtuawat t»lk In tht lndlr*«t U&tihnv talk* 

th» p#ro»ntag«p of taXlior in OAtogoaiep 1i 3 and 4 
wora 0, t» 3 and ?0 poroant roapoctlvaly, and In tfe® dlraot 
toaahar talk the amount of leoturlngt dlareoting and oritl** 
eieing* the percentages of tallies were 2€>, i end 1 
respecti-vely. me pooled matrix table yielded 1/SS ratio 
Ui4b)t l/d iiatlO (4«74;, JPlli (6,56J, THE (59.09)» 

(46.a7>, and ncE (43.64;. 

Table 7b ehoee veeter natrix (10 x 10 ssetrlx table) 
of 65 traneltlonal ^oup teacher. The total number of 
tallies la £5»955 for 65 obeerred leencme pooled together. 
There was 49 percent teacher talk, 1 B percent pupil talk 
and 33 percent rllanoe or confusion. The percentage of 
Indirect teaober talk and Direct teacher talk were 20*91 
*^nd 19*61 percent respectlwely. Out of the totnl student- 
telk there was i7 percent student talk response and only 1 
percent student talk Initletlcn. Xn the Indirect teaober 
talk percentage of tallies In categories 1» 2^ 3 snd 4 were 
0, 1 # 4 and 24 percent respectlwely, end in the Direct 
teacher-talk the percentage of tallies In categories 5, 6 
and 7 were Iti# 2 «nA ^ percent respectIreXy* The behaviour 
ratios, l/y fiatio i3*l7;t i/d Ratio (8.29)# RIR (6-43)# TRE 
(59.32)# Tv(R (62#90)i end C<!R (40.28) were obtained fro* 
the pooled matrix* 

Table 8b indloatee that in the fojmai o»or*<ii«»«3. 
group the total number of talliee was 13# 16? for obesrvation 
of 33 lesaona po(^Le4 togather# There waa 53 percent teacher 
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talk, 25 parcant atudant talk tsm 22 par cant ellmea oy 
ccnfualon* ^a parcantagae of Indirect taachar talk and 
Piraot ttaohar*t.alk acre 52.59# and 20.60 pareant 
ratptotlwly. Out of tha total atndant«talk thara waa 2A 
pareant rtodant talk raaponaa and only t pareant atudant 
talk Initintlon. In tka Indiraot taaehar talk parcantagaa 
of talliaa In entagoriar l, 2, 5 and 4 aara 0, 1, 6 and 25 
pareant raapactlvaly, and in tha Plraot taachar talk tha 
paroantagaa of talliaa la eatagorlaa 5# 6 and 7 aara U, 6 
and 1 pareant raapaetivaly. tha hahaviour ratier l/h Batlo 
(2.27^, 1/d hatlo i;.09j, klh (4.67J, TO (51.67), 

(66.24) and CCH vara obtainad fron tha poolad matrix. 

A eleea rerutiny of tablaa 6, 7 and B proridaa an 

intaranting eoiqporlreii of oonorata, tranaltlcnal «nd fomal 

oparational groupa* Hia following obaarratlona nay ba 
thaea 

notad fron/tablaa » 

1 • karoantaga of tin# apant on eatagorlaa 5f 4# 6 

and 8 aboaad olaar.*out Inoraaea in fornal operational 
group froai oonorata through tranaltlonal group. 

2* yaroantaga of tine epant on oatagory 5 daortaaaa 

from oonorata through tranaltlonal to fom^ groap. 

3» faaobar-talk Blraot-taaehar-taik 

taaobar raaponaa ratio (tRk) and content orooa ratio 
(CCM) ahovad olaarout daoraaeing value from oanerata 
through tranoltlcnal to fornal oparatloniril ga'onp* 

4. fupll talk (3?t) ihovad inartaaa In valuo ttm 

oooorata throuid^ tranaltlonal to fornal ipfoup* 




OHOiUiX&mCii GT UlAGRm 


Tht ecttput^^ttoa of buhuTlour ridtloi «*»& Itttmis* 
action fairlaliloe done not rcTooX tlxo vtructnro and flow of 
▼orbnl Intorcotlon* &o« in ordor to undoretond the notnro 
of toacMng pfttttmp, in tomr of oyontB, it i« opnontioi 
to preparo the olockvlro flow diograBe end box flow 
dlagrnno of tho natrlcof dleplap for pooled obeonrntlonii 
of Concrete I trenritienel nnd fornel groupe. tin tne beele 
of thee# flove quelltetire and rteuel interpretation can 
be aede« bone kind of conparleonp oen be mede vltk the 
help of flow diegr^ne* In order to find elmilAritiee end 
difference* between the eegeente of intereetlon» the 
inferencee ebout eequenoe of erente can eleo be nede on 
the beeie of flow diegrnB** 

;CIfloiHtigi.MiagM kiaggaa 

A clookwiee flow diftdran provide* e vleuel display 
of the eheln of olneerotte event#, which vmy be more aocep* 
teble for under#tending the nature and Btrwoture of the 
elaeeroom verbal behaviour* While preparing the clookwiee 
flow diagram#, flr#t tba higher cell frequency of a matrii 
la located and oiroled* It will eerve a# a otartlng point* 
leocndly, the hli^ieet frequency oa tlm left oido of the 
row i« marked a# the next #tep of the flow point* the 
starting point ig looptd by an arrow to the eeoond point* 
After tfaii the third otop 1# to locate the hiil^aoot ITequeney 




o#»li la oolama m apvard Pid» from the eeoood p«»lat* 

Thi» viXl X9ftd to tho paoiioatfltlftti of olodcwiRo fXov* ViMm 
tho third polat in notod it io Xoopod hy th« ooeood point 
by an Airov. Aftor tho third pointy tho hl£lt«iit ooll 
fr«<^n«aoy i« aotod by inopootlng th« row tovordo th* right 
(»id« of the ooliami end 1« narked by a oirole* This fourth 
point in ecnneoted by dravlag a little looping arroo fro» 
the third ntap* Thin procedure in follcwed for preparing 
the clookirire flow diagrane* 

fttt»„iabP«.,Blogirail 

The eloekvlno flow diagrann of olaioroom Intexv* 
aotlca wan ntill incMBprehennible and it wan poonlble 
to draw a dla^wa which lookn ;)u8t a little lenn oonplieated* 
and i« naaed an a boa flow diagraa* It attea^tn to une 
apace in way* that are proportional to the traffic pattern* 
The nteady ntate pairn are drawn eeparately related to 
teaeher*talk and pupil«talk« The nia# of eteady ntate 
pairn box in proportional to the nuaber of freq^wnnoy of 
the eell* Then* boxon are ooanooted by a looping arrow by 
Innpecting the fro<ii3Winoy of matrix* The tbioloient! of 
eonneGttng arrown ehoold aino bo proportional to the 
fre^uenolen of tho eo31« Than a bo* ^ow dlagratt in 
propartd* It may be more helpftdl in wndorntandlag tbe 
nature Mid atruoture of warbal behawiour of the teaohera* 

The olockwiee flow Wlagrana and box How Piagrama 
for Ocnerete grcnpf Tranaitional group mid fomal group 
are giren in Chapter T« 








(thnptvr dtal# with th® dleeu^lon imd 
iBt«rpr*t»tio» Of t&e finding® l»y hypotji®®®® on th® 

anf^Iypt® of d»tn ool3.®et®d on ® ®n»pi» of {M * 1S9). So 
tht® ehnpt®r hn® toe«n dovottd to th® major analyel® of 
data ®h*r«a® tho prtfion® ehapt®r doale alth pr®Xl»inary 
analyrl® of data, Tn® major finding® IwY® fe«®» dlTidod 
Into two «®otlon«* na«ly» Chapter V * finding® srowid 
to«hnvlowr patt®mr and bohawionr rntlopj rhapt®r » 
finding® arowd th® factorial atructw® of wlenoa toaohora. 

Thl® aaetlon Inelnda® th® lnf®x*»ntlal data 
analyal® fno» hypotb®®!® 1 to hypothoPla 6. ai nnU 
hypothaa®® hat® h®an t®«t®d at ,05 l#t«l of algnlflcano®. 

hypotb aPiP-l 

t..ob.r> do not dlffor in tho lor.1 »f Hioir ooeBltlw 
d®TttlOpMnt« 


■Pmhla 

loKbor of Btud.»t-t.o«litr« to J * 5 foW Ow^tosonw 

7ahl® 
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of ma '^ho ooryolatloa UUm 

ooi;3aiti’V'O $mturXty pjid irtrbiCL 0)foati.Tlt;y wao aJlro ooitj^wtod# 
HoriiXtr oar* £lv«B la tabXa 9it« 

IaJila....Sti 

Chl«*f(ia«r(«»,fc»fft^lant of eoattngonoy «afi 
«*oyr»lat.loii botvooa two irarloblor aatwlty aad 
vorbol oroatiTlty 



nhi«4P4mi»a 

^ooffleloat 
of oontiaijiaaoy 

f^OOfflalant 

of 

oorrolatlcn 

^otal faaylo 

129 

129 

129 

7aliio 

1 add 

0.11 

«002 

'JUaiSi^oo of fraodon 

4 

m 

12t 

Inforoaoo 

no 

m 

no 


Th» tabXo (nbowr oooffloloat of oontla««aoy about 
Q«1t« thora atandardi owor of If* eoiayXox aad aot 
▼ory aatiofactory* Ifti* algUlfloaaet of i« boot toatod 
by way of X®* £loo« ow • 1*66 la not al^plflofiat* 
our *c* imlm 0*11 »ty b* royiirdoO aa rapraaantln® a 
no^sXigibXa and malisnlfleant roXatlaealtlp batoooii oo««ltlto 
fiaturlty >oaid worbal oroatlwlty* SlalXarXy ©oewraKlRtlOft 
eoafflolont totvoaii tij# ta© wlabXoa waa foimd to bo 
0*00y, whlob iiliwra »«i^l«lbX« roXntlonably* 

*Pi»» flndla«a roportal* rogardiag tho rolntlonaliiy 
botwoon oroatlwlty and eo^oltlwo ability — llba Intollldjaaoo 




and acMaT^ntan*^. - ara found to aontradlotory. 

l»v*«ti«ntora l±M Ootuaie and ^ntikrea ( 1958 )* Torratioo 
(1960)| 8ulifor and Chriatanraa (l996)| Sprlngbait ot nl 
(t957;i Siiaren, C©72)| »tnt« that to a oaYtaln txtont 
oroatiirity and IntaXllganc* go togathar* hut tharaaftaip 
taka dlffarant dlrootiona. Sisiiarly, Ouilford tt950) 
h»p urantXoaad that oraatlrlty ia nora than intaUiganaa 
and aanaot ha aooountad for ada^uataly In tarnr Qt 
On tha othar hand, ArnyRoarh (1971) rhoae poeltlTo oorralatlon 
hataaan oraatiyity and IntaXXlganca • 

SatnaXr and Jactkton (1959)( forranoa {t9^)t 
CXina at aX (I9h3)| and Aaha (i960) anphaelaad that 
oraatifity and noadaaio aehlavananta aya highly oorraXatad* 

At tha aaiit tiaia, It ia aXoo oontradletoyy to tha raeuxt 
ohtainad by rbathak (t96i)) FXatehay (19^3) I and t^Sdirayd and 
Tylay (1969}* tbia aui^poyta our ttudy that oognitlra 
naturity hap got no raXatlonPhip with varbaX or#atiirity< 


gjhXt. iM 

luahay of studantMtaaebarP In ?x7 fold Oontiaganoy 

Tahla 


Cognltlva aaturity 


liUiimiiJiXjrrrnwwi 


high 

Aftragi hmf 


Oonorata 

8 

17 

6 

5! 

TranritienaX 

20 

30 

15 

89 

FomaX 

7 

12 

14 

55 

TotaX 

55 

59 

55 

189 




OnXeulmtsd fron th« atiovw 5*3 fold oontlttjgjaney Itnblo* 
Corrolatiott botwton oog&itlTe oaturity «nd ^olantlfio 
attitioAo ira» «l»o oon^utod* R«e\}ltc> art shown In tahlo lOi** 

latlf „m 

Chi-Fiinare Talua« contlngenoy ooaffi^Unt valu® and 
eorrolatlon TaliM* b»t«ra®n tbs tvo VArlehlop maturity 
fmd fnlontlflc attltiui® 



Chl*t«iUKr«i 

Coofflclent 
of QOntlngoney 

Cooffiolont 
of oarx*®!®* 
tion 

TotftX Oftl^Xo 

129 

129 

129 

VaIuo 

5.84 

0.21 

0.001 

Pogroo of froodOB 

4 

- 

127 

Inforoneo 

no 

m 

no 


Th« tahlo indloai!«e 0.21 raXu* of oontineeney 
oewfflolant* A* otirndni'd orrop of 'Cf* is oonplox and not 
Tory ootlsfnatoryi htneo^ tho slgnlfioaneo of *f!* I® host 
tostod hy wiiy of Slneo isho milao 5.84 is not 
Plgnlfieont, tho *0» toXuo 0.21 »«y to po««pft«a m roprooontlng 
ft noi^igihXo and not eldnlfioont rolfttionohip hotiroon 
ooKRltlTO notnrlty nnd oelontlfle nttttvdo. fil»iiarly» 
oorrolfttlen toXuo hotwoon tho to© io 0.00!» ohleh ohoofi 
no^lielbio roXntioathip. 

A lOo roooorohoro oro onjodod in oondnotlnif afoooiupoh 
i.lals.4 t# wlwitma «>* ♦‘‘•i* ♦« «» 




ptrponiillty of the teachey and hie aohleyement. i^oeaing 
(1950) Indieetee roXatianehlp hetneen eeientlflo Attitnd# 
and eoientlfle thinking* thiXe kaeeXer (1977) ehmre 
eorralmtion hatwnen eolantlfie attitnde and eoiantifie 
netbod vbich vlXX tea puitnbla for inatrustlonal pttyponaa 
in aacondary eehooXr * In the pyeaent ine^eBtigation no 
eignlfloant raXationrhlp naa found by the InvoBtigntoy 
betwaon nognltive mnturity and poientlfie attitude* 

A eXoaa aorutlny of the reauXt obtained fron 
table a 9 ead 10 Xenda to the inferenee that the null 
bypotheala la true ae oognlti-ea naturlty haa no elgnifleant 
relatlonahip with irerbal creatietty and aoientlfle attitude* 
heno«« the hypothenie le retained «a it vae* 

ttxaitilaiigJX 

tto elgnlfioiuit difference exlete in the patteme 
Of teaching beharlour of pnpiX teaehere at three different 
XereXe of their oognitiTe Maturity* 

£i.BM .Oflacgtit. agttMtt 

Hgure 2 ahow 10551 taXXlea in the narked oeXXe 
uhloh repreeent 85 percent of total taXXlee of ’^e 
eonpoeite obaervatlon natrln* Thle Indleatee that moot of 
the Torbal interaction hare been ehoim by oireXed oelXe 
and looping arrovo* 

The eteady otate eeXl (10*10) ran noted ae the 
etartlng point of oXaeeroon erente a* it hae get hiifhaet 
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fp in * ^te<l#jp 011(9 pX’Obfi.bj.XUby ^bo 

rii«»o«/isonfUfslo» «»»#iBfs to bo brokoo dooa by <itiiootioait}g 
wbXob rovolaoA la otondy ftoto ( 4 - 4 ) o«U* Tho otoedy otato 
of ^iMirtloalag bad tbroo ppoboblXlti*®, flrrtly^ it, aaono 
to bo folloood by yupll aooponoo. Tho pupil roopoaoo 
ruotftinod in tho roaio oltuotloa (8-8) ooll, lh« rtoady 
rtoto of pupil z^rpoaoo roout to b# foUoHod by ^uootloalag 
aad thir romalaa in tho oauo otato, Eoeoadlyt tho otoady 
otato of liUoatloning iroo folloirod by ollonoo/eonfuoion* 

It ronolnod in tho ntoady otato (tO^iO) ooU* ^Itilvdlyy 
tho otoady ototo of (luontloninis ooonei to b* folioood by 
loo tuning • It roaninod in tbo ooao otato wbloh vao followod 
by < 4 UOOtlonlng» dnothor probability of oilonoo/eonfuoion 
uaa lllcoly to bo follovod by looturiag* It ie follovod by 
rllonoo/oonforicMi whioh oo^talnod la tho eano eituation* 

It nay b# oboorood that only ftrat throo Intoraotion nodoU 
glToa by flandora voro Ti^fualiaod fron tbo o1«h»Jw1oo flow 
dlogran In flfsuro ’’'horo nodola voro* *81^ oontont 

ml 

onphaele undor oloro toaohor dlroetion% 'Ttoohor dlroetoft 
<iul«k drill* and *]?rlll octajinod with looturo dononatratim^ 

To nnko tho oloekirl«^o flow of boKawieuir noro 
oonprohonrlblo^ tho bo* flow dlagran wao proparod* It haa 
boon ohown In flguno 3* Tho toachor^tallt and pt^il tolli 
hawo boon narltad la tho fom of otoady otato palya ond 
tranoitloni' of awoato* Tha (I0<*t0^ ooll atoady otato of 
oiloaoo/oonfuolott hao baaa ahown by tho largoat «<iuaro 
hawlnc 3297 * tha hlghaat talllaa. It hao 3©6# haawy 
tranoitioaa fron aatagory 4* Thara war# al«o narlead 




trftttrltlcmf’ fro® 5 8 c*it«gorlor, UmnuBt it le 

ec®eli»d«a that af t %r tha of oatagorioe 4, 5 ana 8 

thara wait allanew 1» tha ela*»», Tha (5*5) call etoafty 
ttato of iootiMTihi haw hotn praaantad by th« awooni 
largoat r^imra* thara w«r« hanvy traaaltlona fro® 
oatogortaw 4 ani b* (,4M) ©all wtoany atato of 
^uawtioiilAg haw baa® rhoaii by tho third largaat W(|iiar« 
hawing largawt tranritionw of awanta fro® eatagory 8, it 
haw 99 p^ tha graatert tranwition* Th# (a*e) o»ii ataady 
atata of pupil rarpimaa haf baan ahown by tht fourth 
largaat anuara* It haa got haawy tranwitiona with 
oatagorlaw 4^ 5 «nu 10# ‘^ha (9-9) eall ataady rtnta of 
pUplX initiation and (6-6) eaUL wtaady atata of diraotion 
vara tha naxt callr hawing vanh tranaltione with eatagoriaa 
4f 9# 8 and 10# 

ZlOT,-oOgto«lo34Rn,Bt,.Iraa£^^ 

figura 4 rhowa 21269 taXliaa in tha olroiad oaXie 
amounting to 82f of tha total taXXiaa vhioh raprasantw 
■oat of tha warhal bthawlour in tha matrix« Tha highaat 
fra<iUaneiao ataady atata oaH (10-10) had ehoan two 
prObablXitlaa* Ona haing that aiianea/oonfuaia® wan hroban 
down by ^luaatloning# It auatalnad In tha aama aituatiaa 
(4-4) oall* ^ha otaady otata of ^uaationiBg again had 
thraa prObabiXitiaa* Ondar tha firnt prbbablXity it waa 

t»Uo«M b» AlnetiCK. 1» «» »*••*» 

■tut* (6-6> a«U »M*h d—lrtil—*■«. 
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Thu ^timing ngftia oiit«r«d Into th« «t.»edy U-4) 

o«ll. In th« Mffond eiljiiR-tloa th« •'tewdy ntiitt ot 
*.jiVMPtioning if*p fdllovnd by puj^il r«epoiip«» vbieb edntlnucid 
fox* ttoro thtin throo eteond# (e«e) ooXl* It «««]»£ to bo 
foXlo¥«d by t^Ptionlng ¥hleh ®nt*r«rod Into tb» otoady 
rtata (4-4) o®XX« fcbll® In tha third pltuatlon tba rtoady 
rtato of ^uartioning reanr to b* folXovad by (^iXono®/ 
eoRfuflon, vhieh rnatnlntd in tba rnna ritvatlon (YO«*lO) 
eaXX* On th« othor hand, tba etaady otata of elXanoa/ 

OOTifunion vaF brbkon down by Xaeturiufi which remainod in 
tha raaa altuation (1-5) eaXX for nora than thraa aaeonda* 

Tha Btaady atato of Xaoturing aaanr to ba foXXowad by 
plXanoa/oonfuelon whloh tnatainad in tha aan# situation 
(10-10) eaXX« 

Xa traacitionaX grot^t JPlaadap** flrat four 
intaraotion aodaX«t aaaaXy 'high oontaat ait?*®*** nadar oloea 
taaohar dl 3 Ptotion*f '^achar dlraotlon ^uIoIe driXX^ and 
'briXX oonblaad with laotwa daaonatratton* and ’Uaaohar 

I \a 

giwaa diraotion with aoaa olarlfiontion'# wara apparant# 

Tha bo* flew diagwa* flgwa 5i hao baaa narhad 
oXaarXy la tha form of a toady atata palra and tranaltlon 
Of awanta with vagard to taaohar and pWplX raapoaaaa# Tha 
(10-10) eaXl ataady atata of 'allaB«a/o®BflMrieo* baa baan 
ahowa by tha largaet a%aara# I^t hae 7260» highaat taXXlaai 
«aa haawy traaaltliitta with eatagoriaa 4, 5 and 8* Tha 
aao^d largaat asitiora baa baaa praaaatad by (5*5) eaXXt 
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X«ctuplng* Th» hseiry imr# 

found ui^h ent^gory B nna tO. Th« (4-4) otondy ntnto of 
^uontioolng lino boon rhown by th* third l«re«et p^tiaro. 
thoro or# Xorgoot trnuoltloiip froa owtogory S. It boo 
2£eu thQ grontort tronoltione» It laoo hoo tronoitlesio 
with oatogory 5 nod 10. Iba otaady atata oalX (a-&)» 
(6*bjl» (9—9) «)dd (v—5) bftc gradually baaa. Phowu by tha 
»a*t Xargaat a^unrar* ?ha (3-3) ealX ataady etata ©f 
'aoaept-idaar* bar hanwy tranPltionp fron atudant raopouaap 

IF 

It indlaataa that aftar raapoadixig« tha taaebar aooapta 
pupil'a Idaaa* 

IXgii,., ■ oX.. yprMX.,flr.fflitt 

biftgran 6 indlaataa that tha starting point (i0-10) 
©all etaady atata of ’rlXanea or ©onfualcm* war intarruptad 
by tbr/aa probabllitiaa * Onftar ona probability it wsa 
brolcaa down by (^uartioning wbieb ranainad in (4-4) ataady 
rtata aituatian for uom than thraa aaaond*. It has again 
thraa probabilitiaa i Ona baing that ataady etata of 
(|uaetlonlng waa fOllovad by pt^ll raeponra* fba pupil 
raaponaa ruatainad in tba aana situation (©-8) oall* 1*110 
©toady atato of pUpH raaponaa oaana to ba followod by 
*aooapt idaaa* wblob ranalnad in tha sasa aituation (3-3) 
oall» fba otbar probability of (juaatinning was likoly to 
bo followad by dirootion* Wia dlroetion suotalnod In ttoo 
oano altuatiai {M) doll. ataady atat# of filraatton 
aoans to b« foUowod by q^uostioning. »a*t probability for 
a toady atato of •lUaationing aaans to ba follosad by 
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V ll«nnt/«o«furion*|, which ctontimiiitd for more 'than throe 
rfwsondr (10*10J a«li« ^ocondlyi the ateady stalia of 
'rlXonee/oonfuelon* waa followed by Xsoturin^ whieh 
auwtainod thoro for more than throo aooondr (%5) oioXl« 

Tho a toady atata of loottirlni; wotma to bo foUowod by 
allftaoo/eonfuBlon which war followed by otwady fitate of 
rilonca/oQiifttriOB (I0«10i owU, Thirdly, the eilenew/ 
confuaion war broken down by direetlon. The dlreotion 
etrtftlned In the eeme eltuetlon cell* The eteedy 

pt«t# of dlreotioit reena to be followed by pnpll reeponre* 
^hle reaelnt in the rame etote* The eteedy state of 
pupil rerponee wee followed by 'aooept ideaa', which rtema 
to be followed by tiueetioning. 

In formal ^oup. Bunder'e interaction modele, 

4> 

namely, 'Uidh content eaphaeir tmder eloee teacher direction', 
'Teacher » directed <iulck drill*, *i)riU combined with 

4 >‘ * 

lecture devenetration', 'Teecher glvee direction with tome 
mmi; olelflcetion', and 'StimUleting independent etudent 
thought* may be located from flow of behaviour# 

®he ho* flow diagram figure 7 Indicatea ( 
cell eteady etate of fllenee/eonfuaton In the form of 
largeat si^uare with 3oa6 the hl^eet taOllee* H ha» heavy 
traneitiona from categorlea 4# The cell steady atate 

of pupil haa been chown by the second largeat »dUare# It 
baa 1129, the greateet traneitiona from category 4# There 
were also the traneitione fro* 3$ 5 and 4, categorlee# The 
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(5-*^; rttPdy ftat« of loeturlag ho® %««fi »hewii 

th» fourth lArgoot r^uaro* It luie traat^itltsois fro» !3t 4 
ona ^ oiitogorlfle# '?h* oth«r o«lle «hloh ehovod doorooping 
ri«o of th» rtoftdy »tat« squano m (6-6), (3*3) (g-2) 

roppootlralf» Tho (n-i2) oaXX Ptoa&f Pt&to of *priiloo' hao 
tranpitlofjp fron oatagoriop 3 and 6, vheraaa (3-5) oeXl 
Pteady Ptata of Vopopt idaaa* ba» Blgnlfloant tronoltioftp 

fron oat«|;ory a* *%!« ladloatod that formal 'taaohar 

0‘ 

aoctaptp atudant'p idanp' and pralete thorn* donparlaon of 
flow of bohavlour of foaoroto, TranPltionnl and Foiiaal 
eroap« 


Tho eXoctcDieo flew diagran (figures 2, 4i 6) of 
throo groupp wore eoapairod and tho follosing osnoluslons 
aero draim 1 

1 * There vere 105^1» 21265 and 11119 taUler for 

oonoretef treneitional edid formal groupe In the 
oiroled oells* These repreeent 65K 82% and 64% 

Of the total tallies in the groop# reopeotiToly* 

2 , The (10-10) oell steady state of silonee/oonfuslon 

wa« starting point in all three groups* 

3* The steady state of Pilenoe/oonfuslon (tO-lO)* in 

0 one rote snd troBsltional ipfoup eas hrohen doen hy 
^uestiOHainK or lecturing hy Idle teachoTf uhereas 
in addltien t« these, direetieai if as also used In 
interrupting the (IO-IO) oell hy fornal group* 

4 • The floe of hehartour is nore or less sinllar in 

eonersts snd transitional gro^ except that 
rans it tonal teachers used direction* thereas la 
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Addltiofi to trftnritlooj^l, formal t<»ssoh«!irP 

rhovmd o trait of urmg 'aoeept Idea? sad prsiss’• 
'*'ha rstatori? 3 and 2 raapaetlvaly, 

It tJa furttoar notsd that HandorV firnt thraa 
Intsraotlon modalr nwoaly *high contant siaphaPip 
vndar rlor® tanrhar dlraotlon** '^aehar-dirsntsd 
v^uio^k drill* and *I/rlll eomhlnsd vlth loctura 
daRonatration* appaarsd in Ponnrata groap^ In 
addition to thlr tha modal *Taa<*h«r glvan dlrsotlon 
nith roma olarlfiestlon*, appaarsA in '?Vanrlti<»asl 
groupf in nddltlon to tha trfinnitimal modals ths 
* £ tlanilatin^ Indapandant atndant thought*^ var 
roan in fornal group. 

Tha toon flow niagraBiB (flgurar 5 and ’t) of 
;roupa wojra eomparad end tha following eonoluolonr 

'awn I 

da inspaetloa of the toox flow diegreno of tbraa 
group® ravaal® thet in all three group® * the 
steady state of rllenee/eonfunion (lO-tO) oell 
hawa toeeii prenented toy the largetot eq,uareo« 

The etendy ntate (5-5)# (4—4<lf (S**©) oells in 
Concrete and Tranritlonnl ®roupB have toeen 
pje^enanted toy the iprndunl deereaee in ttoe nine 
of rquarert utoioh oan toe named mo oeowidf third 
and fourth largoot e^uaroo of the groups# 

The mteady state U-a) oi®® mppemaroA i« foraoi 
group. It ham got tranmitlon® from oatogoriem 

3 end to* 

«» Ha..? wr. oM.rv.4 m (a»6> ..ll 

*ro» (#-4) «*11 In .11 tlw «r»»p.. 
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*f*r»nr»r It Ion'll mik Torm»X f?poupr showed he?>ir3r 
trwiritioni^ on {3->3) o»li pteadiy of ^eoopt 

idoaf fros^ Ptoady at«to of pupix re^ponreir (0 m&) 
Ball* Xn addition to th±* Vovmt^X group aXeo rhowod 
th« ufw of i^-2) oell »ts«diy ototo of prmim * It 
had tronritlonp fr-o» eatogorloo 3 and ©* 

ifiJLJl 

ho rignlfiennt dlfforoneo oxiotr in m 

ttlgh-ftToroiia and lowMoroatlTe tomohari* st Conorato/ 
Transitionnl/and foraaX Xaual. 

higb/au«r»'fe.#/aiMi lou eroativo toaehara at f^onorata* 
TranritiouaX-Mid formal laval* 

’*ltb r«f*pa*?t to If bahKvlo\ 2 r ratloe (T?, 
sr, c/f, l/*j, i/d^ fljR, end mo* 

'a* portion of the dypothaeir le Phoim in table ti» 
Id 13» uhil* part la intarpratad uith th« h«lp of 
> end 16 tabXar* 

by aorutinluing teblaa 11 ^ 12 and 13* the following 
drionr ran be drawn i 

*^abl« 11 rauoala that the highMOw«rag» end low 
oroatiwa taeehara do not differ on all intaraotion 
wariahlor at Pooorata lawal, an no bahariour ratio 
roarhod to the lavol of algnifloanoo * 

It will bo ooon trum tablo 12 that no oignifioant 
dlffOronoo In tho intoraetion pattoma footurlng 
th# higliy oTorogo and lew oroatiwa toaohora at 
tranoitlonol lowol# waa obaarwod an all *f * waXua* 
woro inoi^ifioont • 




'if' vffduip €f 11 bAhAylour ratiot ot M.g)!i^a.V 93 *aga anti 
low oroatlra ttac^liorff at tiooorata layal 



1 # fm 

£• ur 

z* 

4t 

5 . £/C 

6. I/lS 

7 . 1/4 

6. mIH 

9* TfiH 
10* 1*wH 
11 . CCB 


itatva^a tha group 

262.625 

2 

141*515 ^04 

liithln tha group 

4687.375 

28 

167.406 

uatwoaa tba group 

57.246 

2 


within tha group 

1370.957 

26 

46.963 

Batwaan tha group 

456.652 

2 

228.426 ^ og 

Vlthln tha groa# 

5866.711 

28 

209.597 

Batwaaa tha group 

79.801 

2 

39*901 

111 thin tha group 

666.977 

28 

31.035 

tha group 

266.074 

2 

133*037 

•ithin tba group 

5459.556 

26 

194.977 

hatwaaa tha group 

3.798 

2 

1 *899 ,72 UP 

hlthla tha gre^ 

73.944 

28 

2*641 

Batwaaa tho group 

144.462 

2 

2*20 n« 

tlthla tha group 

921.475 

26 

32*910 

hatwaaa tha group 

77.174 

2 

30,587 ,40 ua 

tlthlA tha group 

2274.376 

28 

81.226 

Batwaaa tha group 

1921 *500 

2 

960*750 ,^2 no 

Within tha gro^P 

29415*250 

28 

1050*544 

hatuaan tha group 

1452*938 

2 

726*469 ^ ,^e US 

uithlii tha group 

10290*625 

26 

367*522 

hatwaoa tha gro^ 

269*219 

2 

134.609 ,79 u« 

Vlthln tha group 

4746.992 

2$ 

169.535 



ao * aot aiinlfio^tat *05 IttaX 
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IS 

*f* Of 11 behaviou*' raUioe of bigWvorag^ 

low oroatlvo ^taofaara at tranpltional lovol 


rr 

tat«a> 

Source Of rarlanoo 

&m of 

£i«gr«o 

Moon 

f 

lio* 

action 

a^uuro 

of 

i^liUBTO 

rult 




fr*e» 




ablft 



don 




1* 

(pm 

Bftvoon tbo group 

lie.500 

2 

59.250 

.59 

AO 


Utbln th« group 

9425.575 

62 

152.022 


a. 


Ottuoefi tho group 

45*441 

2 

22*721 

.26 

ur 



iilthin tint group 

5474.616 

62 

88.504 



5* 


Ootwfon tbo group 

65.090 

2 

31.545 

.25 

nr 



Vi thin tbs group 

6566.051 

62 

136.465 



4. 


ottvoon th« group 

62.544 

2 

51.172 

*65 

AB 


Vitbla tbo grov^ 

2262.615 

62 

56.420 



5. 

6/P 

Ootvoon th« group 

552.575 

2 

266.168 

1*54 

AO 

iilthln th« group 

12546.688 

62 

199.140 



6. 

1/0 

Ootwton the group 

7t.26J 

2 

35.631 

1.54 

nr 


Vii&in tha group 

1655.076 

62 

26.675 



7 

1/n 

Ootvfoa tbo group 

6.767 

2 

4*594 

*57 

AC 

1 « 

witbia tb« group 

752.659 

62 

11.617 



a. 


bitirotn tbo group 

35.045 

2 

11*521 

*22 

A« 

VltblA tli9 group 

4960.695 

62 

80*014 



0 

^fih 

aotwoon tlM group 

1«2.96; 

2 

81*261 

.176 

nr 

7 • 

VitblB Dbo group 

26709.666 

62 

465*059 



10 


botuoon tbo group 

557.315 

2 

166*656 

*54 

AO 

VilOiift thi group 

31081.750 

62 

501.31. 



11 

• CCH 

botvoOB tbo group 

65.875 

2 

52.956 

*21 

no 

Vitfaia thtt group 

9793.188 

62 

157.955 




no « sols «lgnifloa»t mt »01^ lowal 






litift ,n 

*F* VAlutf of 11 bthuTlottr rotlo of hifsldmwxr^vng« ead 
low oroatiTo ttaohora «t foraol Itiriil 




1* 


Ootvoon tbt group 

3.750 

2 

1 •8*^5 ^02 

nr 


Itlthin tb« group 

3377.188 

30 

112.573 


2« 


Ootvotn tba group 

296.012 

2 

148.006 

nu 


IT’’' 

Within tho group 

1414.543 

30 

47.151 



Ottvtoa tbo group 

252.652 

2 

1Z6.JS6 , 

ne 

3. 

DTT 

Vithin th« group 

5057.602 

30 

101.920 



ft 

hotuonn tho group 

339.020 

2 

169*510 ^ 

ne 

4 • 

Vithin tho group 

3238.500 

30 

107.950 



t/C 

h«tvo«n th* group 

357.434 

2 

178.717 

nu 

3« 

Vithin thf group 

6791.559 

30 

226.385 



I/O 

hotvoun tho group 

4.723 

2 

2.362 ,.os 

m 

6. 

Vitbin tho group 

65.822 

30 

2.194 



1/d 

Bituota thf group 

37.415 

2 

18.7o 7 ^gg 

na 

7. 

Vitbin tho grO^ 

635.513 

30 

21.177 



FIB 

Bftirotn tho group 

18.463 

2 

9*M* .51 

ni 

b. 

Within tho group 

904.670 

30 

30.163 



TRK 

Botvfon ttso group 

356.065 

2 

178.031 ,49 

aa 

9* 

Within tho group 

10749.313 

30 

358.310 


10 

, Tv,E 

Botuoon tho group 

2119.500 

2 

1057.750 5,94 

8ie 

Within ttio gro^ 

9490.625 

50 

316.354 


11 

. CCH 

Botuoon tho group 

92.891 

2 

46.445 ,49 

nr 

Within tba group 

9086.633 

30 

102*888 



n» • not fiipalfiesAt at #05 
ClgaltlOAnt at *05 
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15 a»pl«tr th%t only ont Ini^rBctlen variftfel# - 
algnlfioMjt, Ton out of oloiron Intor- 
ftotloi Tarlftiata ahoir no Blgnlfie«nt dlfforenoo 
«non£ a^Torw and low eroolsivo tonoliore at 

fon»«l Itvol* For tbit Intomctlon warinblo, tho 
£;roup eroatlwo and mra$« orofttiTW t^bowo 
•0l7 inalgalfiownt 't* Tolut* Vhorooa groupa 
nvtrogo oroativo - low oroatlwo* bl|^ oroatiw^* 
blgb oroetlwo • low oroatirt obova 2.13 rmd 2«30 
Blgnlfloant walttor rtopootlvtly* 

fboroforot ov«rall« It aty b« oonelodod ^st lewolr 
erootivity bawe got no roUtlonebip vltb lowolo of 
;nittww aatorlty with rorpoot to bohavlow ration» 

by poylitg doop Inolgbt to 14* 15 wad 16 tabloo 
I following oonelnwlonw woro drawn i 

Tbo fablo 14 ompporto that tba algnlfiOiAt 
dlfforonoo in roapodt of Intoraotion rarlebloo 
that ■arbod tbo oCHwrotw-tranrlttonal and for»al 
gronpii paraiit for W* Ff and • Blfitht out 
of olawwn Intoraotloo warlablto rhow Inolgsalflcant 
diffwrtnoo for tho tlMPoo gronpa (Ooncroto» 
Transitional imd Fomal bl«b oraatiww)* 


Contd* 
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aaUi..,U 

*Jt* iPdltit* of H bfhftvlQUr rutiop of o(mer«tft*tr!^nrltioniil 
and foaewiX ojrofitlTO ttaohorR 


i* ♦ 

Xntor- 


Bub of 

Digreo 

hoan F 

Be*. 

fio. 

OiOtlcn 

£oare9 of -rarlanoo 

e^uaro 

of 

i(luaro 

eult 


varlul^Xo 



froi* 

^OB 



1* 


Botvoon tho group 

256.750 

2 

128.375 

no 


ikittoia tBn group 

5506.000 

52 

172,063 


2» 

ITT 

Botvooz^lui group 

365.434 

2 

182,717 

elg 



vitbla th« group 

1678.457 

32 

52.452 

5* 

jiTi* 

Botwiftoa tlMi group 

236.055 

2 

118.027 

nif 



Vithln thf group 

4945.492 

32 

154,547 


4. 

t? 

fiotvooa tlMi group 

1002.504 

2 

501,252 


Mlthia the group 

1461,051 

32 

45*658 


5* 

t/e 

Botwoou th« group 

2167.297 

2 

1003*648 

Slg, 


Within th« group 

7228*887 

32 

225*903 


6. 

X/D 

Botvdon group 

2.574 

2 

1.287 ^24 

no 


Within tho group 

169.597 

32 

5,299 


7. 

i/d 

Botvoen th« group 

194.796 

2 

97,398 2,36 

nr 

Within th* grovv 

1309.575 

32 

40,918 




Aotvotn th« group 

10.668 

2 

5.554 .,j 

ni 


Within tho group 

1372,075 

32 

42*902 


9* 


Bffttttoa th« group 

334.313 

2 

167.156 ,23 

ni 

Within th« groiqi 

23318*430 

32 

728,701 


10. 

. ThK 

Bftvuon th« group 

1303*375 

2 

«5i.Me ,.6a 

ne 

Within thi group 

12905,250 

32 

403*289 


11 

P CCH 

tho group 
Within thi group 

309*852 

5346,559 

2 

32 

154*926 ,05 
167*080 

at 

no 

• af^t aigalfioaat at *05 

XiUtX 





61|E» • SlcBlfiemilli nt *05 l#wl 





IftUa .JlS 

*¥* ypliwf ef tt fewfeafiour ratio of oonerot««»tranPitlonnX 
ond fon&nl air»r'g« araatitra toeohort 


t' • 


tottrae of vorlenot 

£Iub of 

ixngraa 

haan f' ^ 

Mo* 

aatlon 

BtlUftra 

of 

pouara aULt 


rarl- 



fraa* 




abla_ _ 



don 



1* 


Ratvean tb« group 

506,875 

2 

155.438 

nc 


klidiin th« group 

7991.750 

56 

142,709 

2. 

I7r 

Ratvaon tha group 

1024,975 

2 

512.466 

81g* 



Vi thin th« group 

4540,761 

56 

77,514 

5. 

iifT 

hotvaan tha group 

855.066 

2 

427.555 2,js 

n« 


mthin 1di« group 

8095.954 

56 

144,555 


4* 


Jbatvattn tha group 

406,652 

2 

205.526 3^ 

6lg, 



klthln tha group 

2925,766 

56 

52,210 


&• 

l/C 

Jlftuaon tha group 

1248,548 

2 

624.164 J.87 

ne 


iiithln tha group 

12162,887 

56 

217,194 


6. 

l/iJ 

Ratvaan tha group 

91,226 

2 

45.615 

no 


VI thin tha group 

1574,164 

56 

26,110 


7, 

i/d 

Batvaan tha group 
Within tha gro^ 

12,576 

608.556 

2 

56 

6.166 

14.455 

n« 

fi. 

PXR 

Batvaan tha group 

114.253 

2 

57.116 ,5, 

na 


Vi thin tha group 

9417,426 

56 

96,759 


0 , 

t&K 

Batvaan tha group 

148,250 

2 

74.125 .,2 

no 


Within tha group 

34942,688 

56 

625*966 


10* 


Batvaan tha group 

4901.565 

2 

2450,781 5^20 

Big 

Within tha group 

25986,250 

56 

464,219 


11« 

OTR 

Batvaan tha group 

300,675 

2 

150.458 

no 

Within tha group 

7471.9je 

fi 

155*427 



»a not ol^^ifinant ot *05 1 ot» 1 
Slg* - Signitioant nt «0$ Xttol 





SaUfl, tfe 

•f* of t1 l)#heTlovr rotlor of oQnoTOii<»«»t 3 *i 9 inFlticoo!l 

«n<5 for»iiX l€W fsrofttlyt ttnohtrv 



1« 

Tt 

JbttvfOB tho gtemp 

262.500 

2 

141.250 

no 



Vlthin tho groua 

3992*250 

52 

124*758 


2* 

ITT 

thf isroup 

251.676 

2 

125.858 




VlthlQ th« group 

2241.076 

32 

70.034 


3* 

1»TT 

Dotvoon til* group 

1046.957 

2 

524.479 ^ jrjf^ 

^Ig. 



klthlB tho group 

4472.936 

32 

139.779 

4 « 

*»? 

jootuton tho group 

209.277 

2 

104*639 ^ 

no 


Vltb^in tli« grot^p 

2005.473 

52 

62.671 


3 * 

f/C 

i'otvotn tho group 

107.559 

2 

53.679 ,55 

no 


VltblB tho group 

5205.793 

32 

162.681 


6. 

1 /D 

DftvooR th$ group 

6,805 

2 

*.18 

nr 


ViThin tho group 

49.881 

52 

f.559 


?• 

1/d 

Dottfoon group 

VIthin Thi group 

90.666 

171.754 

2 

32 

^5*353 8.45 
5.367 

6ig* 

6* 

DIK 

DftvfttB tlbf group 

46*966 

2 

23.455 ^58 

n» 


VltbiB tbo grov9 

tJ49^37 

32 

42*182 


Q . 

Taa 

DotvtfB 1il» group 

5175.600 

2 

1586*044 4^9^ 

6ig* 

9 t 

VlltelB %U group 

10613.125 

52 

351*660 


10* 


Dotvoon tho group 

5185.4>B 

2 

159a.719 ,.j6 

Sign 

Within thi group 

11961 *563 

52 

373.790 


11. 

era 

JbotvotB thu group 

496*125 

2 

24B.O« ,.J5 

BO 

Vltbi» tim group 

4006.513 

52 

150.259 



Bn • aot ot *05 iof»X 

U®* * Slc&iflABBt Bt *05 X»wl 
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Mit ,1,7. 

*t* TAXuAft aad it* BlgoifieiinQii rignifiegut 

mtiw Of tabl« 14 


Group Xntoraotion varialfloft 

_FI——i7?r 


Conerata..Tranr ttlonaX 

0.34 

0.47 

0.72 

hleb oraatiya 

fte 

na 

UB 

Tranaltl«daX«foraaX 

1.60 

5.23 

2.l7 

high oraatlra 

nr 

8 

8 

CcmoratooforuaX 

1.58 

2.18 

1.11 

high oimatlya 

na 

8 

&(S 


lio ffi4SUlfio9U^'^ '4* TuXutt HBfi olktnlnoa in table i7 
for ITT intoraotlon TarlabXo whioh Rhowfi 34$ 1 *60 
•Ad 1 tSG for oouerott^tranfiltloiiaX orontlvo 
croup» tranritiimaX • forvox bicb eroatiTo ca^oup 
and oonorata^-fornaX bicb oraatlva croup raopaetlvaXjr. 
bbiXa for rT laioraetioa Tarlabltr tha croup 
o<morota«»trfiiialtlonaX oraatira olioao 0«4t 
iuaicuif ioouti tranoitXouaX <*• foxuaX oraatiira 
alcniftoant and oonerata-for®ol oraatlra group 
C*ia rignificaat *t' raluaa* Tba 8/C lataraetieu 
yarlabXa ohow 0.72 and 1.11 Intiaalfieoat *t* 
yaXuop for ociioratt«*traiifltiottaX w&d o®Si6rato*“foriMX 
bigb oraatlya group raapaotlyaly * On tlia otbar hiMid 
a algnifiGiiat *t' 2*17 uaa obtainad for tranalttouaX 
foruaX erastiau croi^» 

2. TabXa i5 raroaXo aifoifloofti^ *3P* raXua for Mf 

aud 7 hR for oooorota^traB*ltlo»al o»d foruaX avarag* 
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er^ativ* croup. ahovo that for ITT 6.fi6 

ana 3.63 *1;’ salute v«re found Blcttlfie«nt In 
eonor«t« - iranritlonaX sTtrago oroatltro group fund 
oonorott-foraal airorag* oroatiro groupe roepootlraly, 
Witroar tri'nrltlonal-fopaiax arorago eroatlir# group 
rhowf 144 Inrlgnlfleant *%* v«lu*. 

lahla 16 

*t* raluop of oigniflcaBt ratloe of taljl# 15 


*Ottp 


. faria,teXa|, 


‘UH 


inora to-tranal tlOBoX 

6.68 

2.94 

8.04 

araga oraatlvu 

8 

8 

8 

"an al tl onaX-f OTKaX 

1.94 

2.09 

0*04 

uraga oraatira 

ne 

i 

na 

morata-fomaX 

3.63 

2.74 

3.05 

^ragt eraatlTO 

8 

6 

8 


an tbroof tho eoaorata-tranaltlonaX araragt 
«r«atlv«» traneltionaX fomal evoraga eroatlw 
and aonerata-feriial a'atraga oraatltOf groupa 
ahow elgnlfioant *t* raXuat 2#94» 2*09 aftd 2*74 
rtapaotliroXyf for -2T Intaraotlon tariabXo* 
glnlXarXy *t* Taluar 8.04 and 5.03 wara found to 
t>a aignlfloant for oonorato-tranaltlonaX aroraga 
oroatitu and oonorata-fowaal aroraga oraatiiro 
group ulth raapaot to TyE. On tbo otb#r btad# 0.85 
H* wluo uaa found to b§ Inalgoifleant for traaai* 
tlenal-fojwwa ararago eroatlro group on tha aamt 
rariabXa* 
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3. 16 il0iineBnt *r» valwn for 

1/d, r^nd T(4B latiraetl«m wlftblte* 
otluir bohnviowr ration Bhw tafllgnlflOfuat *T* 
vaXutr la ooaor 9 to.traiitlti(niftX and fbrwal low 
ftrtatlro grottp. i9 ^howfl fil^palfio^t *t* 

T«lw P .73 and 2,91 <m 3)TT imd TwE In oonorotf. 
trnnrltlOKidl lew oroatiird group. Mallo ‘t* Talttoe 
0.1^ Mid 1.B7 on DTt and 0.62 and 2«02 on 
iatarnotioo rarlftbla vae found to bo IneldnlfK^ont 
for tranrltlonal.forBia low oroAtlwo and oonerota. 
fornol low oroatlw* groupe. 

i/d Inttraotion viuclablo ebovt 3*51 oignlfioant, 
t.OC InBignifioant and 3*91 Blgnlfleant 't* waluae 
for ooooroto.tr»nHtlenal low eroatlTOi triinaltlonfil. 
fomal low oroatlwa and doner«ta.for«al lew eraativa 
Ip^oupa. 


MUJSL 


•t* walufp of fclgnifleant »F* ratloft of tabla 16 


Oroup 

IntaraotlaLtrariabl 

a ■ --- 


BOH 


HSJHM 

Oonoroto.trenfitlonal 

2.7J 

J.SI 

1.62 

2.91 

low oroatlv* 

fi 

6 

no 

a 

franaltional.forwaX 

0.80 

1.00 

2.06 

0.62 

low oroatit* 

no 

no 

s 

no 

Conor* to^fertwa 

1.87 

3*91 

3 #01 

.2.02 

low eroatiwo 

no 

$ 

0 

no 




*l57^ 

Tilt TEii btMviour ratio ehovii 1*6? inoigollioaiat 
*t* Taltio for ei»croto-*tr»»i?ltlon«l lew oroatlvo 
group* l^ittrono ^Ij^lfleiiAt 't* waltuKt 2*06 siad 
3*Ot woro obtolnod in traiiiililooal^formal low 
oroatiw# mtL eonorotf-forMid low oroatiTO group 
rorptotiwilp'« 

«o Plgolfleant dlflortacf oxloto in - 

ul^forftfio and 1« iclontlfie attitudo toaobora 
at eoRorota/traniitlcna/and formal loral* 

iiiab/mtorftgo/and lor eeltntiflo attitudo tooohore 
at eoneroto'^troftiitlcoal/*®^ forwal lauol* 

nth roopoot to tt hihatloup ratloo* 

(TT, irr, i'Tr S/C, l/«, i/df HE# 7EK, ^E, 
CCi). ifortlon *A* IB Jntorpratod hy tahlor EO, 21 

•ltd aa p«t i* i»terpMt*4 »y m, as mi 

26 tihloe* 


O^td* 




iitif yd 

'y* of 11 bohoTlour ratiop of HlglNowrago and 

Xow ooloatlflo attitude teaohoro ot Conoroto lovoX 


u 

It o« 

Xntopi^ 
action 
t^nriw 
ftblo _ 


{Dua of 
t^uart 

Dtgroo Hoon 
of t%utrt 

frtt** 

y 

ke** 

#uxt 

1. 

n 

Dotvoen tho group 

173.563 

2 

86.781 

*51 

nc 



Vlthln the group 

4796.438 

28 

171.301 



2. 

IT'P 

Dttuocn the group 

69,727 

2 

34*865 

*72 

ttt 



Vithln the group 

1558,4TT 

28 

48.517 



5* 

DTf 

Dctvocik the group 

369.102 

2 

184.551 

.87 

nt 



hlthlu the grovqp 

5956.461 

28 

212.731 



4* 


Botvoon th« group 

89*469 

2 

44.734 

1.46 

nt 



Vlthln the group 

859*309 

28 

30.690 



5. 

£/C 

Dotuoftft tht group 

20*121 

2 

10*061 

*05 

nc 


hi thin tho group 

5705*309 

28 

203.761 



6* 

I/D 

Botuotn tho group 

0.173 

2 

0.087 

.03 

fit 


hi this tho group 

77*569 

28 

2*770 



7, 

1/4 

Bttirtoii tbo groiip 

46*984 

2 

23*492 

*65 

nt 


hlthln tht groiip 

1018*95) 

28 

3*.S9t 



6« 

ifXfi 

Botvftn tht grov$ 

158*166 

2 

79*083 

1*01 

nt 



Within tht group 

2193 ♦3S3 

28 

78*335 



^ 1 

Tfifi 

Bttvitn tht grov^ 

J45.563 

2 

172*781 

*l6 

nr 



Within tht groti^ 

30991*188 

28 

1106*828 



10 

* TliR 

Bttirttn tht group 

476438 

2 

238*219 

.60 

nt 



within tht group 

11267.125 

28 

404*397 



11 

* CCft 

Botvttn tht group 

215*086 

2 

107*543 

*63 

nt, 



Within tht group 

4801*125 

28 

171*469 




»e •• not dlfoifleimt at *05 iwJ- 
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laUft_21 

UXvmt Of It bohairlour r^tlou of Hlelt-«ir«r&go und 
Ion foiofitlflo ottltudo lAAobtre ot TraneitloRRil lovoX 



1. 

?? 

Jtotvoen til* group 

1075.250 

2 

537.625 

3.94 Big. 



VIthin tilt group 

&468,625 

62 

136.591 

2* 

IT? 

Botuoon th« group 

19.781 

2 

9.891 

.11 no 


Vlthin ta« group 

5500.477 

62 

88.717 


3* 

lit? 

Botvoon th« group 

1003*078 

2 

501.539 

4.07 Big. 


Vlthln tho group 

7646.063 

62 

123.324 


4* 

PT 

Botirooii tbo group 

65.395 

2 

52.697 

•89 no 


Within tho group 

2279 *762 

62 

36.770 


5. 

S/C 

Botwoon tho grov9 

602.438 

2 

301.218 

1.52 no 

Within th« group 

12276.625 

62 

198.010 



I/B 

Botvo^n tho group 

15.221 

2 

7.611 

.28 no 


Within tht grotqp 

1709 *9 IT 

62 

27.579 


7, 

i/d 

Botvoon tho group 

36.346 

2 

0.175 

1.59 no 

1 ♦ 

Within tho group 

705.100 

62 

11.373 



£XH 

Bttvooa tho group 

29.386 

2 

14.694 

•18 no 

i? * 

Within tho group 

4966.547 

62 

80*106 


Q . 

TES 

Botvooiytho group 

239.313 

2 

119*656 

.26 no 


Within tho group 

28650.938 

62 

461.822 


10 

• T^R 

Botuoon tho grev^ 

3896.688 

2 

1949.344 

4.39 81g 

Within tho (fftws 

27520.375 

62 

443*877 


11 

* eca 

Botuoon tho groi^ 

1238.563 

2 

619*281 

4.45 Big 

Within tho weevs 

0620.501 

62 

139.040 



n* * not ilgulfitiiit at *05 loir*l 
Big. * Sicaifleaat «t *05 Xoirtl 

i 






StlUXt Si 


irtltt*# 9i H bthuTlour r«tlQP of Higiwmrftg# m& 
low attltua# teaehorr «t for*ftl Ifvol 



no • not tigniflonnt at .05 ittol 
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Jby Xi>oklRig into £l and 22 th® !jfoXlovlng 

eonfsluriOBir Jiaw Itmn drawa i 

(1 ) '’‘abl® po Phavf* that hlgh*av®rag« «ptd lo* fidi«aUfia 

•ttltna® t»«eh»yf do not dlffaa on *3.1 InWaetlon 
Yayl«bX«r »t <»on<*y®t* i#y«i no v»lm 
ronchod to tfa® loYtX of rlipnlfloanoa« 

U ) "^blo 2f r»T#»lP that oxotpt ??, jjrr, t^R and CCR 

Intaraotien Yarlablto othor Intoractlvo Yarlabloe 
rhow lar li^lfieaat dlfforoaeo botvoan hlRiu>avoyntp» 
cad Ioti«i>roi«ntlfl(* ottltudo toanhore at transitional 
lavaX ar onXy four *i* toon to bo olmifloant* 

Thn *t* YAluot for olgnlfleant *f* ralvusiB le glvon 
bolow I 


Jahu,2a 

*t* Toluoi of significant *f* ratios of tablo 21 


Orottp 


l«t>ii»«wttoii y«ndid>le 



1/d 

■BShHI 

fwR 

^ranrltionaX high nna 
OYorngo solantlfie 
attitndo 

l.tl 

ns 

0*79 

ne 

1.55 

ne 

1.32 

ne 

T'rnnsltlonal anarai;® 
and low seiontlfl#' 
attitude 

1-!0 

ne 

1*94 

ne 

1*99 

ne 

1-05 

ne 

Tranritienal Mgh end 
low selontlfio attitude 

2*80 

0 

2.04 

8 

2*99 . 

0 

2.90 

0 


IBiat onl? tranoltlonal toUH 

nttltndio groibpa shenod «l»alfleant no « 

2 * 04 , 2 * 9 S and 2»90 «a 

roojpoetiYnlar* 





Mlt.24 

’Tilwfltr of !1 bthRTlour rntioe* of P€»orftt 9 *trfini^itlon«X 
ima fovfinX hifeh lolontiflo tittitud# 


t • intor* 


fun of 

Degree 

heen 2 

fta* 

l(o« Action 

Source of vnrlABce 

eiiUere 

of 

li%uere 

cult 

TRCl- 


free* 


aOli „ 



nrvi 



U 

•ftV 

i»ettfC0n the iproup 

524.375 

2 

IM.186 ,5 

ne 

tdthln the group 

5487.625 

32 

171.480 


2. IT*?’ 

httvetn tht group 

520*262 

2 

260.131 J.55 

me 


hithin th« group 

3218,145 

32 

100.567 


3» 

hitvacn the group 

1390.258 

2 

es.iw 4.50 

fig 

hithin the gro^p 

4939*516 

32 

154.394 


4. nr 

Jbetveen the group 

345.285 

2 

172.643 

nP 

Kithln the group 

1952.269 

32 

61.006 


5* £/C 

hotvffon tho group 
VithiB tho group 

521.106 

7618.453 

2 

32 

260*553 € QQ 
236.077 

ne 

6. l/U 

hotvton tho group 

7.736 

2 

3.868 

BB 

hithin the group 

179.607 

32 

5.619 


7* 1/d 

hotuonn the group 

120.057 

2 

64.029 54^44 

fig 

Vlthin the group 

376,915 

32 

11.779 


B. i'lH 

hotueon the group 
Within the group 

134.007 

2020.165 

2 

32 

67.004 

65*130 

ne 

t|. TfiH 

hetireon the group 

454.875 

2 

2l7 *436 

tie 


Within the group 

19148,125 

32 

998.379 


10 . 

hetveen the group 

asa.jTs 

2 

1461.108 g^gj 

ne 

Within the gro«^ 

tM27.938 

32 

513-573 


ti* cr?» 

Between the group 

839*76 

2 

419^869 ^^59 

Big* 

Within the group 

4014.113 

32 

125*441 



a« <• aot *iipaifi««At ot *05 
£is* ** at *05 iottl 




• o 


T.bl. 2i 

•r nX'Uf of It bohiTlour roMop of odoowto-tMOfitloool. 

M jmA ^ ^ aaIi 


, , ,11—— -—' evil of 

. ISmS soureo of T.rl»«.. •»«« 
T#ri* 


eult 



t Wilt 

1 . 

Jsttv«p» 6h.» ^ovp 
kithln ♦lip 

591*815 

7241.188 

2 

56 

2, i 

thp 

Mittii® ♦lid 

590.824 

5054.996 

2 

56 

5. 

8iit«««n4.8<i grflWP 
ilthi® t8* g**®®® 

1258.509 

7215.742 

2 

56 

4. rT 

bttvvf® tfe* grwp 
68* gyd^P 

455.977 

2796.602 

2 

56 

5. 

gfd^P 

Vitni® thfl gro'^P 

1012.799 

11055.789 

2 

56 


6. l/li 

7. 1/d 
6* iflK 


9 . 

TBH 

10. 

'»‘^R 

11. 

COR 

n« 

4® 

61g« «* 


atbla gro’^P 

Vl-ttito 

g«%««fa tl» grottP 
gJfd^P 

iltblR ttk* 

Jsitif#*® gro®P 

mm.n tte® gt«»P 

»«t .l*»ifio«* 


59*585 

594*519 

107.577 

704*555 

50*499 

2840*414 

587.563 

52240*750 

6571*125 

20829*015 

829 *750 
8010*015 


2 

56 

2 

56 

2 

56 

2 

56 

2 

56 

2 

56 


295.906 2^29 
129.507 

295.412 5,4§ 
54.196 

619.154 4,6i 
128.817 

227*988 4,57 
49*959 

506.597 2,57 
197.068 

19.792 U86 

10.616 

55*689 4,25 

12*691 


»« 

rig. 


81gt 


»P 


ne 


eig. 


25*249 
51*079 

295*781 ,51 
574.085 

5185.545 s,56 
571.961 

414.875 2,^0 
145*050 


,49 


lie 

Sli* 

m 
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♦f* vwliMH' of 11 6»twiTiour rotiop of ooftet*t»-.tr«npil!ionMl^ 
fowl lo»r pottfttifle ottltiado 'fcoachoro 



1. ?•? 

2. m 


4* iCT 

5, i/^ 

6, I/» 

7, 1/4 
6. ilU 
9, TKH 
10 * 

11. CCi 


Botwotn i:to# srowp 
Within thii group 

hotvotn thi group 
Within tho group 

bitvoon tlio group 
Within tho group 

hotvoon tho gro^ 
Within gr<»^ 

gttvton tht group 
Within tho group 

hotwoon tho grw 
Within tho »fOup 

hotvton tho groop 
Within tho group 

httvoon tho group 
Within tho group 

hotwoon tho group 
within tho group 

Botiroon tho group 


218.817 S 
3715.936 52 

291.705 2 

2267*277 52 

50*556 2 

4316*074 32 

529*639 2 

1952.055 52 

999*961 2 

6229*039 32 

34.895 2 

1075.791 35 

3*738 5 

1292*434 3i 
79*738 J 

3198.662 3: 

519*513 
19222*625 3 

805*290 


hotvoou tho group 
^ ^ Wit hin tht rw 

» . Mt .UBitt*"** ^ 
Elg. ** ftll^lflotu^ »t .05 • 


177.438 2 

4210.125 32 


.94 W 

1(6.10 

145.852 Uf! 

70*863 

l5*l66 nei 

134 .877 

264 #919 4,54 Ei 

61*002 


2 

499 .sit 2 

.57 

nw 

32 

194,656 

- 


2 

17*448 

*52 

no 

32 

33*619 



2 

1.669 

.05 

no 

32 

40.389 



2 

39.869 

.40 

no 

32 

99.958 



2 

259*656 

*43 

no 

52 

600.707 



2 

401*625 

1.15 

no 

32 

350*942 



2 

88.719 

.67 

no 

32 

151.81* 









[ 5 ) TiiW« 2S that tha hi^-air«ra«» and low 

reiantlfio attltoda t«aoh*r» do not diffor on 
*w.y intoi^iiotloo waxdLfthla at i^oraal lawal so ao 
ratio raaahad to tho lawol of algatftoaaflo* 

Of obffarTihg tahloi 24 1 25 and 2^ tha foXlovlng 
eonelurlottf war# draim t 

(I) T«hla 24 aaoB* to ladioata that tha loaigalfioaat 

dlfforanea 1» tho lattraotion irariaM.«B famturiag 
tha oooerota-traaaltlMial «»d foraal high aoiaatlfio 
atUtodo wort obtalnad. Only thro# intaraotioa 

Yarlablof ob?, 1/d aad rCR baooaa 
• t* Yaluae for iigolfioont variablae aro glvoh balowi 


*t* Yalaai* of algnlflowRt ‘f* ratio# of tabla 24 



Co®ii6rota*>traaoitlo®al hlitf* 
foiafitifio attlttid# 

Trao#itioOial<*fon>al high 
ael^ntlfio attltuda 

Concrat»«*fOT#al high 
aoiafitifle attttudo 


0*0 

2.25 


0.51 

ae 

2.as 

i 


om 

m 

2 .d7 

t 



21 wwa* 2.91 “« *^*^*i!!!* 

<1 .MU bTT tad i/d latoroo^i®® Yartabla 



trnnriHioinel for«gX hl§h pel«ntific «ttltu3« 
groupp do not Phow an^r »l@iiflei!«it H* valut for 
tho^o vffrl^trXof* VblXt eoneroto<»:foz*iiioX Mglu 
ri*l«ntifio ottltudo gronpp* ebon eigaltioont *t' 
vaXu«e 2m2Zf J wnd ?#47 on i;"!'*", 1/d end 
intorffoticn n»rl»bX#r roftpoetivoly. 

(?} m oxniid.ne^’lon of twbl# 25 rovoale that five 

Intorfiotlon imrieblte naaoly ITT, i'T^ 1 /a 
and r*achad to tb* Xonol ©f eignlfloanea in 
ocinnr»tj»«>tiranritlonaX and fornaX ovanago rolaatlflo 
attitndo grotiv* 

Th« 't* rntlnae for elgnlfleant yariabloe aro glvan 
bolon t 


Tablagb 

•t* nalwoa of elgnlfleant ratio* of tabl# 25 


“ro's —I®- 


c ono ra to ^tran r It 1 onal 
arara^a aolantlfin 
attltnda 

1 *47 

na 

2*94 

8 

1*05 

na 

2*t0 

B 

5*56 

S 

Tr«naltlQnaX<*foraiiX 
araraga aelantlflfl 
attltuda 

2*24 

8 

0*08 

na 

2*40 

B 

0*24 

na 

0.97 

na 

Coaorata«»fomiiX araraga 

5*56 

2*46 

2.98 

2*42 

5*75 

rclantlfio ottltnda 

B 

6 

B 

B 

8 


TabXa 28 rbowa algalfldant *t* irolnae 2*94» 2*70 
and 5*56 m i>Tf, 1/d and T^R roapaetiiroly for 
oooorata tsMtnaitlwaaX anara^e aciantlfio attitud# 

grou^* ^ othar n«»dt only «n6 P7 
Intaraotion wiablaa abowad *t* nalnae 2*24 and 




T67 


ifltit as 

’y* of t1 tMiliftirloittr M-islor mmg coacrott-tranPl- 

tlonml ind fom^l optx^iitionoitiiopiuirp 


& • Xnttr* 


Bum of Btgrtf 

hsmi P 


Ho* action 

iouro# of Tarianoft 

■%uart of 

p<l,UBrt 

tuxt 



frttdou 


abltt .. 






1, 

E«tv««n tht group 

615.065 

2 

5OT.W1 j.,7 

ut 

VltMu th« group 

I7t*94.ei3 

126 

142.022 


2, ITT 

botvoou tho group 

1270.000 

2 

655.000,. 

rig* 


klthin tho group 

8659.065 

126 

66.723 

5. i^TT 

Hotuoan tlM group 

1714.957 

2 

857.479 5.31 

Oig* 


blihia th« group 

18284.957 

126 

145*119 


4. i’T 

botvofu thi group 

1262.707 

2 

641.354 ,, 


Elthin tlio group 

6871.455 

126 

54.555 


5. E/'? 

Botuoan tBt group 

2604.065 

2 

1402*051 g^gg 

Big* 

Vitbin %b« gronqp 

25753.500 

126 

204.593 


6. 1/D 

Btivton tbo groii$ 
Within th« group 

62.667 

1873*427 

2 

126 

5'-’” 2.11 

14 .B6. 

At 

7, i/d 

Botwoon tht group 

150*159 

2 

IS'®® 5.62 

tig. 

VithiA *h# group 

2460.109 

126 

19.683 


6. 

BttwoaR tho group 

81*148 

2 

*().5T4 .ej. 

At 

VitblA tho group 

6270*624 

126 

65*641 



Botwoos iho group 

1466.958 

2 

735*469 ^,50 

At 

9. trr 

Within th« group 

11514.375 

126 

565*967 


10. T^H 

Bitiion th# group 

7206.000 

2 

5604*000 

Ifig* 

wlthlA tho group 

94768.750 

126 

434*673 


111 COft 

Botvooii tht (stm 

899.688 

2 

449*844 

Big* 

yithiu thf grotv 

16054*675 

126 

143*295 

■. 

»e ttot ftt .05 19T9X 





»!«♦ - 81iBiflofi»t Hi .05 UwX 




?*40 in trnnfiltlonaX foimal 

gyoupp r®«p0citlYfly, lihll® 
tto lnt®r®«tlon ir#yi»l)l« ehov^d implgnifitsiiit *t* 
mlvm for <»oinor«tt»fort&fiX avorag® eo&onisifie 

(3j ’»VXX® 2to r®iri«X«* osiXy oua of intaractlon 

Tarin1»Xap raanhad to th« Xaral of rignifleanoa In 
oonorate tranrltlonaX and foroal Xow aoiantiflo 
att.iti»do group* tua iignltioant ‘F* for FI?t g«va 
on# leant *t* raXua for tranf ItImal-formal 

low polantlfln attltuda group whlcfe lo a*07* 

ttwpotkagiaS 

Ko flgnifleant dlffaronee axleta among omcrata# 
tmufittonaX and fc»m«l group taaehora with 
rarpaot Iso t1 iJtlwiwlour ratio®• (**?» 
rT, £/C, l/Uf i/d» Fit, m, and CCH). 

A eXoaa scrutiny of tabXa 29 glvao foUwlng 
oonoXurlonr 1 

(t) It Bhour tHat tba group® • oancrata-tranoltlonal 

and formal oparttlonaX taaebart differ elgnlfl* 
««♦!» <m *•*»». cut of 11 totwcctloB w****^'* 
'•h# ulBBlflBMit 'f wlucr ucrc oM»liic4 for I T, 

t/C, l/it %8 ®® **** 

hn>ctlMB» u»* »ot EBOOpted OBd It If Ittdljr to 

ba ra^aetad* 

TIM 't' TflMC for olgaUtOfUt Wlubloo uro 
glwaa toalow * 
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^0 

•t* of digAlfieent *F* Tfttioc’ of S9 




Intarantlep 

Variable .. 



Croup 

ITU 

DTT 

ST 

S/C 

ift 

T^8 

CCS 

c<morata«> 
tranaitional 

6,47 

L 

10.34 

8 

3.25 

a 

1.87 

na 

7.90 

$ 

10.95 

S 

6.54 

S 

Tranaltlonal 

-fomal 

19*69 

t 

08.49 

£ 

14.38 

S 

8.34 

E 

7.79 

s 

11.96 

B 

7*48 

s 

C ono ro ta*. formal 

8*50 

L 

01 .04 

ne 

11 .42 

£ 

11 .04 

S 

0.59 

na 

02.22 

S 

1 .65 


Tmblo 30 iBdieatop that alX» oxe«pt o&«# elgnifleant 
't* TolUioe nor* obtal33.«a In eonerot««-t3reinoitimRl 

liX’OUp • 1?ho valttos of *t* for ITT^ Jfc'fj 1/A» 

TwH «»4 OCfi ooro fouad to ho 8*47* tO.34# 3*25» 

7 *9 Of 10*99 «®i4 6*54 roapootlroly • itoo ittolgjaXfioattt 
* t* TaXua fof S./C if*e 1 •S7« 


Ho laeifihifiOM&t *t* iraiuo v«» foiaad i« tranultlonaX- 
formal erottp* Tho iotoraotloa •variobloip • ITT, irTT, 
S/Cp S/4t ottd CCS »hcw*4 13*89# &**9t 14 *3®* 
6.34, 7.79f 11-98 and 7.48 highly el«h4«ieaiit •t* 
•valvoi 1» tho groiW* 


It waa fwthor iiitarpratod that tha latoyaotloift 
Yarlahloo Dl'^ i/d and CCS abowod toalghlfieant 

*t* vainaa i» tha oonerata-foanaal «ro«p* 7b» 

«r. t. 04 , o.H •M US) wi^wtlwxy, 

«l»r.u «!«• *® “* "** ”” 

t,m>i *0 b. t.S. fivw. 11 . 04 . 

mltwa ^•’’.4 »lBBlfle«ii» 0 * 0.09 

Xaval of'o«o*iAa»oa* 
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IW ti>8 cm eategorlee cwad VahaYlO’ur 

ratiop dota not dlfftr with tho eofiSBltlwo isatwity of toftohajcr 
ft thrtf difforont loTfXf* 

Iahlt..3l 

Munhtr of tnlXiof snd poroantego of ttmo Ojpont cm 
1 to 10 oftegorlff 





P 

A t ^ 

a 0 K 1 





1 

2 

3 

4 

5 

6 

HH 

6 

9 

10 



361 , 

2444 

3228 

123 

160 

1940 

106 

3661 

( *11^ C 

•91; 

t3.0BK 

19.76X26.tK0.99} (1 

.29} 

(1S.6S)( 

.86) 

(31.22) 

122 

209 

962 

6203 

4233 

502 

351 

, 4436 ^ 

300 

6613 

(.45; i 

.61) 

(3.71A 

23.92^1 

[16.32X1.94X1 

.35} 

(17.fix 

1.16}(33.21} 

64 

136 

765 

3327 

1627 

730 

156 

5145 

131 

2866 

{ #46^1 

.03 J 

(5.61JC 25.26K13,87)( 5.54 A 1 

.18} 

(23.88X0.99)121.92} 


Tbt figttron outside the bracket t>bo«r musber of 
taUitOi vhiXe the figure e tor Ida the broofcete 
fhow peroentage of tine* 

A oiofi fortttioar of table ?1 provldea the 
following jceiUltB t 

1 • Percentage of tine epeat on eategoriee I# 5# tf 

6 and 0 clearly Indieatee that 1 inereaeta from 
ecmorete to fomal to group throuj^ transitional 
group» these oategorlee are *aeoept feeling*# 
*aeeept ideas*# 'ash question*# 'gite direotiou*# 
and *rtimettt response* respeotirely* so re oan 
infer that this morsase will be eoaducive to the 
oonparatiee elfeetirsness of the group# 



rp^nt on eptegori«p 5 una 10 aeftr®#?p«p 
trm 90&er«t« to foynnl through tranpltioiml 
group. ^horoAO traneitlonal group on oatogory 10 
rhowad rXlghtly Ineroaoo In porcontoga from tho 
oonorott groups tho dooronPing proporty of oonruning 
tin# on tho## ontogory (l>#eturing end rllono# or 
oonfurieo) ngaln nhov# th« rolntlv# offaotiron### 
of thft group. 

3* 1h« tin# rpont on outegorl## 2« 7 «n4 9 mora or 

X««fi 1# th# #fun«. 

Th# tin## opent by oonorot#^ troneltionoX mi 
foraal oporatlonfiX teaohore on diff«r»nt ootogorl## 
#r« alro r«pr«Miit#d by graph# 3« 6 and 7. 

4. Th# tin# apont <m %wi#timing by t«ae]ittr# of 

dlffsrant oognitir# maturity X#y#X hay# aX«o b«#n 
oaleuXatad aa 4 typ«# of %u#etlQi&ihg nor# not#d. 

It la riipra«#nt#d In tabX# 3£* 

P«m#ntag# of tin# rpant on typ# of (^matlomlng 


Clir*nun 


Type of %vuiatioae 



^ognitif# 

m«tiiory 

C!fony#rg»at 

blvargent 


C onortt# 

ei.is 

»*32 

6.91 

fO.39 

TranaltionaX 

62*22 

1*35 

10,91 

5.52 

PormaX 

63*46 

1.26 

4*96 

10*30 


TabX# 32 ladioat## that tin# 8p#nt on flret two 
typ#a of <|.u##tion4ng nan#Xyf ©ogjaitl'ni nottory and 
##nir#ri«nt typ# nor# or 1#«» ««*• ^ 
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^ ^ l^^f^CONCRETf 

himiWGi pBKCL-NTfMhf Of JlFIfSfEA/T 
lij Ci.w-KkJB J'WSITIO/Jfti PiNJf 
Fokai/il livicHf'KS On 6,1 mj>\o 

CfMBGiOKiBS 


i •« 







m I.._ - -■.. .—■_I 

te?.oniiy5 6 

I ■1,: CTl Of*' 


CRiIll}.^JA 
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thrf« groupr^ vhll<i <spent ign 

if#r» found to bo 0 . 91 , t 0 * 9 f 
4*96 by oonorotot tranpitional and foranl group 
roopootiyoly w 6tAiXiirXy, tlssoe opont 
oyiluotlTo typo quootion voro 10*39# 5»5S md 
to*30 poroont by eonorotof tronoltitnisX fsbd 
fornnX group roepoetly«ly» 

ffahlt 31 

yoroontogo of tlato opont on otoody etoto oolXr by 
ooneroto# tronoltitmol and formal groupa 




EECEEIi 



<4-4) 


(aua') 

"l9*-9 j 

era to 

9*56 

22*02 

7*13 

0*32 

ttoitlonal 

12*02 

15*06 

7.58 

0.53 

mal 

i£*oe 

10*70 

13*86 

0*23 


flmoo opont 00 (4«4Jt (3-3)r (SUO) and 
•toady stato oollo by ooneroto, trano&tlomal m& 
formal gromp toooboro bayo boon montionodf im 
tabXo 33 • 7ba tablo royaaXa that 9«3#*i 1£«0£9^t 
12 *06911* tiflio wao opont on 4»4 oaXl# 7«t3$lf 7*521^ 
and 13*86^ tUM yao epont on (6*8) ooXXt 22*029^* 
15*0^ and 10 * 709 ^ tSmo yaa apont on C3«>3) oolX 
yhlXo 00*32^f 0*33^** and 0*251^ tlmo yae epont on 
99 O ff! I by eonnrotop tranoltloiial and formal 
groupe raepeetiyoly • furtlwir tablo indloetoe that 
formal toaohnre aehod moro ^noatione and gavo 
opportimi^ee to roepond to thoir puplle* fimy 
looturoe lame thanhonerot# oporattonal toaohor«# 






176. 


of epont cai v^riow XEtoreetion 
Verlabioi* by oonoroto^ triNSRltlottoX md fOTMOl |sroi^f° 

^ i?f bTT’"'"'is''P ' T<«]r" ' 'd<7>i' 

52*^4 25*86 2b,58 16.54 31*22 1.46 4.74 6.5© 59*00 46.67 43*84 

48.51 28.91 19*61 18*27 33.21 3*17 2*29 6.43 59*52 62.9© 40.gS 

53*20 32.59 20.60 24.88 21.92 2*27 2.09 4.67 51.67 66.24 38*80 


By «erutiiii«ine: tabX* 34« tbe foXIovlDg rarulta 

iff7o obtointd t 

1, Tbo iatorabticm varioblo TT, »TT, TSB sad crii pbowo 

dtoreR 8 l &6 of % 1 sm opoat on tbo nbov# 

bohairiour aatloc by oonoaroto to forcoX throng 
tranoltiimnl* vbloh pbove tbo ralatlYo «ffootlY»n«po 
of tbo bobaYiouY of tbo group. 

2, Tho 27 Pbovp el««r*.^ut Xnoronolng yhIuo fro» ooaerot# 
to forttoX group tlwough tronoltlonol. Xt 1« again 
oonduolYo ^o roXatlYo •ffaotivonoao of tb« group. 

3, Tba Yaltto of l/i*» 6/0 and aoro asors or Xopb 
oiniXar la oonerota and foraaX gro^a* Tfea foraaX 
toaobarr vara aXigbtXy nora indiraot than tba 
oonerata taaohara a» X/b ratloF obtainad atra 6.90 
and 7.31 for oooerata and foraal groupa raepaetivalp. 

4, tba BXB YaXua la tba tabXa ara 8*85# 5.37 for 
oflROrata o»d fornaX p?«up* wblla yaXuar for i/d ara 
5*96 and 6*58 for eonerata and tranaitlonal groupa 
raapaotimiXy* 
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Th« sftin of hypothoeoe i to 6 ore 

glToa beloe * 


1 * 






3. 


3. 




7 * 


Qut of 129 etoaeat t»e<sh«re« 31 «ere on oonereto 
levelf 6$ were on treaffltloneX level ead 33 were 
on forttal level* 7heir mtm sad etetuierd 
devletionr wore 1»74)» 18*94 (+> 2*52)1 

28*85 1*46) recpeetively* 

Ko «l©iifloft»t relattonPMp wae found to between 
ooKnitlve maturity levele and oreatlvity* 


8o ei«nlftoimt relatione hip wae found between 
oo0iiitive naturity levele and roientifle attitude* 


Peroentage Of time epent on oetegoriee# 4* 

6 and 8 tocreafed fro» oonerete throu^di tr^^nei- 
tional to for«el» while for oategorie*" 5 and 10 
It deertaeea. Both oontrlbuto towards th^ relative 
effectivoneee of the group* 


SlmlXarlyt tooreaetog value of Indlreot ■’eaeher 
Talk Wf Teacher ^ueetion 

Ratio behaviour ratio and deereattog value 

of teacher Talk CTT), Silenee/Confuelon (®/C) and 
Content Croeo «atlo <CCB) from Cwierete to 
IVaneitiflnal and Fomal Stage relative effeetlveneeo 

of the groi^* 


m* o-m tadlfl«t*d «ist tiM for**! 

groiv 1* «®er«t» 

and tranaltional groupe. 


m B«a ft- ft**'*** 

u.d «.t**«ry 2 ** “* 
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trmpltlonisl grevpn. &ine«, tm tiMhlng 
ithavionr of fomtl grov$ n non ifftotln thtm 
of ooBont* tod trantltloBol gro\9Pt 

8 . Sigtlfloaot dlffimet «ie obeomd fron TSttobtr 
(lOoitioD totio ( 7 wB) of fwBBl ItwX tofloiurp do 
Ootvitn the foUovlsg gn^t t 
(I.) High and lot enatlvo toMhoie 
(i>j drtrnei tod lot ereatlva toashtro* 

9 « eigdlfleao*; dlffinnei m obtmad m 1*0001107 
Tall (TTji lilwet Tttolior Tall (CTT), Toaehof 
^ll•otloa Kotlo (TtiB) and Cootond Rrote Bolilo (CCB) 
bidvoon oTirtgt and lot Nlendifls otUtudo 
toaelior* it traoiitlonal lonl* 

10 . OoBontoi Traotitional sod Foml Toachorp aboiad 
Diwet I'oaclior Till {W, fopll Talk (J?T), 
Eilonco/CwfMioB indlroet to dlroot 

ratio U/d)t Tasobor ii«iati» Satie (Ti^), Contoot 
erew Satie (CCS) bihiylowr wtioe. 








1» ord®y to toot hypothoeio VIll, it wopj aeeldod 
to factor anely®# th» oomlatitm satrii (JOjt^O) inwlriog 
a light vari»hl»® of ooipoitir® oAturity ooroa irari^hX®® of 
oct^ntific nttltudst four rArisbl®® of orofttlrlty oloyoa 
intoraotKm YArlahlao iSoo Appoadla (f). Ths hftlf of tho 
oorrolBtloa JSAtrlx lo ohowa In th« tabl# 55 . On going 
throu^ tho tobXo It lo ooen i 

(i) 242 pooitlt^o oorrolotion eooffiolont. 

(11) 195 nogatlv® oorroXfitioa ooof fie loot. 

(Ill; 68 oooffioioBto of oorroXatlOB are algnlfleant 
at *05 X«v«l of confldanes* 

(It) 89 eoaffleiaat of oorroXotlon ara elgaifleant 
at .01 levoX of eonmonco* 

{r) AlX tho eoaffielante of eorralfttlone are hatwaan 
• 00 ! to »892« 

Th# ftiln pnrpoaa of factor anaXyala aa® to explain 
the pattern of footora imderlylng eeicnoe teaching* 

tooabfPi£..l 

There doea not extet aatheaatieal itruotwe la 
regard to the teate and tool® weed In the etndy* 

fabXe 55 ahown oorreXetlon aatri* of 50 s 50 

PM«*8. - pr«»»t <»» 1*9 *«• 
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throttgh tbi proc^m of factor woalyeia* ITaiB t«cb»l<4Xia le 
a wort wcfva tool trharo a large tnaaibar of Intorrolatad 
waarurac aro to b« radttcad to a ftw undorlylng faetorr. 

'r«B principal factor* ware otetainad atth ^air algn* value 
greater tban one. Any factor wboae eigne value le greater 
than one le eueppoaed to be elgnifleant. 1*heeo tO faotore 
carried the cunulatlve peroentajee of verlettcaa apt© 75 


?h«fe 10 factor* were rotated In accordance vlth 

th. of Mioor'e t195B) r^imx proe.«ttr*. tt. 

rotntoA fdotior thw oM*iB»4 le gW«o 1» tnOl* J*' 

A, no unlfoM policy »»<■ «“»4 »>• ooloe^i** 

rlgnlfleoot fooler Xo.41»g. » *.«*»»* OJ 

«.*.or that, for th, pwpor, of al.ea«-lng th, rerhltr of 

r.rl.« footer -otrlr, th, factor l«.dln6 .*0 or ah— 

„r. oon.U,r,4 to h, elgolflo-t. 5h, W w. hl«o 

.no,t.d hy Jorry 1. C.rW«i «« ‘ 

.hudy ’Th. y-torlal ihu-Urlt of V.ro.pthal «<• «>»»'“* 

hWliW* to ttof »* 

4 «tf xoadlna nagnltude *4 or above 
thought, the faetora having loading »agn 

are nentloned In table 5t* 

H.o«.tly frof. h.h. Ctti. h.. .hg« 5 .*tod . 

.... t..t'. .hleh .till 

toehntoh* o,ll»4 T, -i-aftO, lnterpr,totl«B 

.«h.r of rl«»lTto»t f«tor. tor —toeWl 

rua-potot. hh.n thl.—row. « 
fron . poyehologtoal ^ P 

iron • p r .„«i,r,4. .hlah or. roproototod 

done, only «- *“*“* .PP.»««- * 

thvoufb graph 6. 
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UfMvi&Munm os smom 

KiUi m MiciA ef 4 *6e th« lAotcv hft« got 

«lgaifloa»t foot or 3»Oi4iUigf noro tAon «40 on foXltwing 
TorialulAO 1 

SiMn,M 

Faotor liooding on YoriiUKK tMtor I for fiolonoo 
fooolioro 


8«M(|. 

Tnriaklo 

iiOading 

1 # 

ftMbor %ntttiM ratio 

0*743 

a# 

BUmo* or oonfiwlM 

0*700 

3* 

Xiidlvoot to dlroet ratio 

0*45a 

4# 

OoBtont Crooo ratio 

m 0*584 

5# 

fOaobor « toXb 

* 0.516 

«• 

fiiroot foiobor 9alb 

*• 0*510 


W» fnotor iOf tiwroforo^ iatorprotod on ^onppifing 
IttfoiMtion*« 
fko Ikriu . atftsJl 

VlHi Ml otgta tnlM o* 5 #65 tko footor iMin m 
tlM> fOUM&Kf ITMikMli# I 





3!ablfl ^0 

on Vnrlnax Fetotor J.X for Ecionoo 
Ttoohorip 


l *^o* 

Tarlahla 

j^Hjjllllll^ 

1 • 

Vsrhal Traatlrltj' 

0*976 

• 

Floxlhllity 

O*90& 


fluency 

0«&90 

4« 

driglnallty 

0*741 


In trlow of th# nbot^o d#ta* thlB factor «s»y ba 
ns^ned or *<?raativJ.tj *« 


Thm Yarittar FaetQr.-IiI 

With an algan ralua of 3»27 tha factor h»» got 
Xording on th# following rariatolon * 

factor loading on Varlna* faotor 111 fcsr fol^noa 

Taaohorn 



nartfow, tMP tu>*<a i« »»••> •• ' sel*“«»® 


attltnda* # 









m 


Tha_ yarlMaa Fatitcy |Y 

i»lth im *ig 0 n 2*70 th® factor showed loading on 
th® fclloirln^ » 

factor Loadini^ on yarlnax I’netor IV for feelianco 

?eaeh«rc 


i 0 • 

VAtiabXo 

Loading 

1 * 

Xndlroet ’^coAhor talk, 

0.B77 

? • 

kVipiX '^ollK 

©►784 

5. 

''•oohor hWoo^Iob ratio 

0,569 

4. 

EiXine® or Confwion 

• 0.6&7 

S>. 

ynptX initlotion ratio 

* 0.411 


In Tlow of th® aibov® foot®, thlo factor apponre to 
bo Tory conplox in naturo* ncmororf it nay nna^d op 

* jdalnforeing pnpil aetiritji** 

;yh# Yoriaox PoatQX.JC 

itth on olgan rtlm 2.70 me footer h&o got 
loading on ttoo foUoulng voriobXoo » 


Oentd. 





Faetor on Vnrlnax Factor V for Seicftcc 

Taaehcra 


t *ho. 

Vnrlfthla 

hoeaing 

1. 

logical C^paratlon (total) 

0.&2& 

If • 

*'rohnhlllty Oparatlon 

0.763 

?. 

i'roportloiifil 'Thinking Oporatlwi 

0ai684 

4. 

CorraXatlonal Thinking 

0*418 


Thin faetor le intarpratad ac 'Cognitive laatwrlty'» 


PcMoarif flff «itn ftthar BtadiftC. 

Ho rtody of thle typ« iiac eiaaa Into the notice of 

th. li.T«rtl*»tor. it i» of lot,r.ot to «mtio«i 

m wtvAf OB "SBoretolt *»tt««i of fosehor Betaviowr", kj 
brlj Birhoro SftorBS. «• 4o«l«»»4 > Soienco •Jooebor 
i..h«»tour Inrmtory IB »Wel» «»r» «« 2° oatogorf-oo ohloh 

are givatt haXw * 

,. Toaohor utllUaa atuSaBta* ra*pooa«/aoeapta Maae/ 

praloaa • 

T„el»r HaBttaaAtilW »•-»«”• 

3 . Toaohar «» ‘ 

4 . ■toaohar posaa <i»»atiOBe. 

5 . faebar glto. * *“**' oonc.pta. »ot... 

6. sttaoBt- lataraottoB. 

7. stMaBt tBltiataa/aaW ^watloBa. 

a stwdatt^ glw* vaipehoo* 




9. T«,oh»r wae »poutc» »at»Pial/ciiarliB/BRp»/4liigrB«. 

10. T.M1W, Ph<*. 

11. T.«nh.r promil»4 to m*.r/erltlcli»o/p«,aln»P 
r«priiB8iidfl» 

1«r* ?«]40h«r glvai! ^Iroetion/e^ttiDi^de'/iaaralia.^fi/oQatroXf 

rtuftiisnt e • 

* jtault/pQrrotiAX ignorancf^/pof^^ponap» 

14 • Taaehar • 

'!'«ach«r paiiffae 

10* provldaf opportunity to etudontr to think. 

17* rtudontr oopyinfi no too/d lograiop oto. 

lb. £!tud»atr «>;p9rlata ting (ladlvidiial/i^ronpr ) • 

19 . Intorruption by oxteandAX asonoy. 

«G« Kthan no vaaninefuX aetiirity le i^oing on. 

Ualng th«> oontrold nathod, nix Cootora wra AxtraotAd* 
AffiargAd plctura Ir r«produoAd boXov » 


Xactor 

^*£io. 

Xtana 

hoaAnclaturar 


1« 

TonehAr glVAe* Xaotui^fi, faete» 
oonttAptf) notao 



<n 

tL # 

Itudont Axporln#ntlng 

giving or 

1 

J* 

TAftehor giuAA dlTACtlon/ 

plying 



6 CHBiBAii d e/noralisA a/eon tr ol 0 
ptUdAhtA 

infomatlon 


4 « 

TAAOhor P0«AA %U#etiO(ll« 



1 • 

etudAttt glAAi a?A«poneA 

ToftclSMir adAdto fatd.t/pArAonsX 

Qtttlng 


ignorfaftOA/p oA tpottAA 

SAo&bftOk from 

XI 

3* 

TAftObox' giVAA dirAOtion/ 
o»i»Sdf7»erAll«lo«/e«itrolA 

atudAtttv 


4* 

I^AMOhox’ hnndlAo/buildA otuflAnt 
rtapdiivA 



-Jbu-. 
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hofaenclaturc® 


1* 

2»®ehsr wee raaonroa Biatarial/ 

ehartr/aapr/dlsgrarae. 

bring 

lU 

m 

• 

•^enohar adnlta fault/parponal 
ignoranoa/poptpcnac • 

llluetratioR 

materlaX 


3. 

Taaeher eupervlaea 

IV 

1 • 

&tud<i>nta experlaantlng 

i^raotloaX 



i ind Ivia ual/gr oup) 

factor 


1 • 

teacher FUBaasrlaap/wrltep on 
blackboard 

ruKisi arising 

V 

2* 

teacher auparrieae 

Iprcl/vritten) 

factor 


3. 

Sttud'^^ntc Initlatad/aaka 
<^uaationa 



1 • 

Teacher handle®/build® 

iiandling and 



atudente* recpoiice 

buiXding 


r* 

c « 

Teacher paiuee 

pu^iXr ropp- 

onee 


0& ocnpartng thm rtpvatr, only onn taetor ap^anrad 
If aennoB batvoan bin ctuay and tha praaant atudy* 

'"ha fMtor la# auppXytog Inforaatlm* Other faetora ear® 
dlfJaroat haoauea the praaant atvidy Inoludad other irarlablaa 
vbloh ware not oonridarad at aXl by hrli A^lahora thssyiEa, 

gfincXttBifln,. 

IntarpratatiOttP *ada la th« atndy regarding the 
EcathasatloeX atruetura of aolaiift® taaehar baha’VlO'tME* 
inTartlgetad through JWidon and himter Viirbal intareotion 
Tatagery ryatau are tantatlre* In fact, a large etndy ir 
needed ahioh InoXudaw eawal naeanrabla aopaota of eoianea 
taaohara* bhan eueh raeulte beooua afallahla# theea need 
to be further oheehad agaJnet hard faota of the field« 






mi ]point of viov UU by ity$etignt 0 f* 
It ifi difficult 6Ton to naiM thosi ^roly on th^ of 











preetnt plaa if defign^a to ctudy tho oo^jnitiTr? 
ffiaturlty (eoiifraito, tra»ein(«al and tom^l) of prorp»ci;iv® 
tmoh^TB ms thflr roUtlonfhip with olurfroott r^rhal 
h^hfviour, worbfil orofttitflty ^ad feiontltie attltads, *>?h« 
tltlo of th« pr^font invoftlgetion le tborofor® » 

fcTUvi i;! nAUnm CUbXnViS 
UiL ITt ii ii/AtlUt'iili- TiACiil&U iSlI jSC'TXV ihaSS 
Oi fhUXi'jjiC'J'lVii tCIftbCg Tda^HWMl**, 

"hf publirhod ind uapuhllfhod litormturo la th <9 
fira« of t«a#»hor'f oo^g^ltlvo d^V9XopR*}nt and tooehor hehavlowr 

fir'ia/ w«f ftwdlod to ovoid tho dhplloatlon 
of thA findings* It was sson that eono rosoarol^f hnvo 
boon uono at fh*^« fnd h^ga* lovole to roXata difforont 
prAfHgo variahXof iaptltudot nttltudo# Intorest, lnt«lllg>*«noo 
orontivity^ psrtottaXlty, solf-eoneopt, aeadeBle grado and 
ftdiuptwont^ with proooss wsrlabloe (oXo^sroois vorhal 
hoh^wlour pattotiii olnsfrociD rstlngf toaohlng sklXX^i 

««urfllshl (t972;i Siharcs AM* ll972)> fetol(i974>i 
Cingh U974 )i t-ROhawt X, 11974^ Vllondars tl972)| Shonaa 
n.t* (1975^1 hhargaya («76)| »athaw ««orgo {1976)| haranwaX 
(1970^1 <^oX t* (1979)5 ®arsn (1979)| ^sdown (199^) b«y» 
oondootod stwdloa to roloto dlfforoat profaga yayiahXoa 
with pnoooss ysTlshXso * th® oXasayo®® worhsX hohawloiMP of 






Cn th» head, glkiad Ci9b2)j '^owler end tnheeUy 

<k197Ul hftweon «t. ai tl975)j i'ttwehaury (1973^; iiet! Gupte 
(I977ij i^ovell (1971 j)| Chaee end Colllnpon (t962) end 
Fendnll (t967J raveel tha1j a isajoE^ity of pra-Porvi'‘« 
earondery poleaeo taerhorf fiaBetioned transltioael atage 
l*e* In h«tw«»n oonerate end forael oporetlonal rtege. 

£lnllfirlyyi eareral reeeeneheE hsve heen conducted on 
toeobing effac^Toneioe* {^liMlar of IllPon (1957); haPhlor 
(l9fe5Jj John® (l9fc6)j lionricon (I9^^)t £oay (1966); I^nPt 
(1967); Uhw (1966); ifankreta (1967); Penney (1969); 

( 1973 )} PXandor (1970); H&rmlL and itao (197l/| tavanaeam 
(1977); e6at.» that olgnifleant pof lUva rolationffeip exiatc 
toatwaan indiraoi; toochar hehavloitt- end achiareroant,. fo it 
iP arewad tiy Invaatigator that, inatreet teaching hohairiouro 
ene mom affaotlva then dlract taaohlng bohavlonr. 

fsA? fc?0j/7 i/iilJFiftiiiB 
l-hCtl OtiidH feTUDldS 

Thlo etudy diffan# from othar atnaiae In tha 
following waya > 

1 . Cognltiira matwity of ecianea taachar# nae BtaPurad. 

2* Cognitiva dairal©p»ant, iranhal oraatlalty and 

aolontlfie attltnia wana oonnldarad as pnaeaga 

aarlahlaa * 

, ».« ? •meat oognlMw msHurttjF, 

«B4 or..ttvlty ««« e<a»wt»<S •»« 
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tnt«rpr«t«»a * 


Ql?)feirooin 'bohaviour {kvoe^eti irariablaj 
war eod«d by ¥1C£ (toidon and iiiailter, I9b6)* 


t. 

H«lativ» offftetlvanaaa of eonerata« tranrltionaX 
and fonool taaobaro nar judgad by ealoolntiiag 11 
babaUodr ratioe* 

t. 

Vorbal bokavlour pattorb for conoretft« trafif Itlonal 
an*3 foraal toftoharo war maaaurad aeperataly* 

7. 

Attoapt war aada to iotow th« aathanaticeX atructura 
of reionoa toaehing* 


The praaont ptudy «i»«d at Intagrating tha followlag* 

(i; 

To aoeartain tho l#wl of cognltlwa maturity^ 
polantifio attltudo and vorbal oroatlwity of 
proppootivft aolano# toaobora* 

ui; 

To ptudy tha difforonoo in pattome of tonohing 
bobawlour at tbroa lovala of eognitlw aaturlty* 

CUD 

To ptudy tho wioue bohawiour ratio of dlfforont 
iolontlflc attltuda toaehorp at tbro# law«i» of 
oognltlva maturity* 

{tr) 

»o rtudr th» iwortattt b^haTlow HtUrmt 

T«rb*X «r«*tlTlbjf ftb thr«* l»Tel* of 

OOfflttlTO Mturltf. 

ir) 

To «taw W» MttMMtiool otrootar. of s.rorjoot».To 
eoi«no« toaohtra* 

(vD 

To pol»t «ut tb* aala odueatlonal iaplloatlooa 
ragardin* pattema and aotboda of 

offaottTa toaobiag baaad on tb# fl»dlne«* 
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1)141 foUovlng null hypothasep v«r 9 furiRUls1:«aL for 
tSu9 pr<!!M»0alJ nti«ly » 


1 • 


€. m 


7* 


4 . 


i^l|^-AirarMg9 «M low e7«atlv« and fNslantifiu 
Attltudff tAftehftrc do not differ In the lAvel ot 
tholr oo^ltiire developioout^ 

Uo eignlfiOA&t difference exicte In the pattern 
of teenhlng hehaTlour of pupil te&ehere »t three 
different levelr of their cognitive ueturlty. 


Ho elgnifioeat dlfferencefi exlrt to • 

tA) Higlwftverftse and low creative teacher*? at 
concrete / 'Proneitlonal / and JOrmal level* 

(b) high / Average / and low creative teaehere 

at flonereta - 'Pranslia.onal - and Formal level 
with reepeet to 11 behaviour ratlor* 


ho flgnlfloioit differettcea exlet to - 


{A) ^ig h ♦ ikverage - and bow oelontlfic attitude 
toachera at Concrete / 'JranBlticmal / and 
fomal level* 


high / Awerage / end bow acitotlflo attitude 
teaehera at concrete - Tranaltional* and 
Fom^ lewwl with reepect to 11 behaviour 
retioe Clhaeher Telh i^^)i Indirect Teacher 
•Palis ClT’P)l Plrcn^ Teacher Itelk (bUT)! Fupll 
•"alh siieaee/Confuelon (S/0)} Indirect 

to Jiiroct Batio ii/b)* enaU indirect to 
nlr.et IBitle tl/a^l **P«- 
(^SS)l »*«e*i**’ If**?* f**®'*" 

tetio trax eoBtwit Cro.* JUitlo 

(CCB)# 






No nignlflORAt difforonoo oxlot aatong 
trflnoltlt»iRX emd foraiaX Xoval ttsoohorr^ vlth 
roopoeli to verlouip isthovioor ratloo <. Tijafthff 
1*«lk (T?)| Infliroot ffaekor (ITT')i Ulraot 
TaaeHor Talk (fc?T)} i»upll ^Ik C^^)s Sllanoa / 
Oonfwlon I If/C i I Indlroct to Diroet Hatlo ll/15)i 
r«all Indiroot to Blrtot Batio (l/d>i i'upil 
Initiation ^tlo Toaohor Hoapwee Ratio 

tTKHh TaaohOT ^oaeticn Ratio Content 

Croaa Ratio (OCR), 

0 , tiaa Bpont on difforont oategoriaa of V 1 C& 

(Anidon and ttuntar* dota not dlffor irith 

tha oognitivo matvcrity of taackara at thpaa 
dlffarant loval. 

7 , Thant dote not axint Bsathanatioal atrnotura in 

ragard to tha taeta and tool® uaed in the atudy# 


Tha atndy hat Taaen ooodwstad# uelng norma tiva 
tartine rvml ■•tlMi'* «»« **“ Broee-B«<>tio»»l opproaela. 

It tP .ffotl,.- 

w» of ttMtar. «ii tlWM aiWorwt of oogoltlTo 

..turity .Itb fopoe* ♦« «!«««' ’***^ 

orootlyity bP »»‘»8 

m, ,m»U tor «»• vro-n* otnfl bw w««» 

tb, foUwlW eoll#*.* Of •«*' 


aUlinpLOB*» 
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3 aUii.iS 

JIUHbtr of je'ro^pootlv# ftaohorB Hapropontlng roll*sfeo 
ftn4 £ox Vfitrlabloe 


I Jao* 


1 • 


3. 


of GoHogO 

Miii«. 



Oar#B 

% 

Car* a 


Carsa 

?> 

1-lhetni Coll*g« of 
-^durotlon, 

£ rlgangsiiAgarv Moj • ) 

29 

90«B& 

>6 

50,00 

65 

50*39 

ijmdhlBBtbi COlXogo 
of iiifitlOfttiOIlf 
{^rlgnoganogov 

17 

29 *02 

21 

29*17 

38 

29*46 

OoTto ToToColX^go* 

11 

19*50 

15 

20*83 

£6 

20.15 

fot^l 

57 

100,00 

72 

100*0 

129 

100*0 


Out of 129 otodoBt toaohore 59 -ra poe* grad-toe 


vhll© 90 gfamtoe* 


HthlB tho eoBtoxt Of the abo»»-«ontl<»*d ample. 

jUioonV toot of 2la«eta l<Wle«l operation 11973J aae 

adnlnlotorod « th. e*l-te IB - t»). 

roaponr. .hoot. ««. «or.d o«t to oatogorlm th. .tod«.» 

> difforottt 0^ maturity* 

tofloherB undar dtf»r®n 

Hi* tbr«B a*«3.B ar« * 


\ * 

2, UrmiBltlcioftl# 

5 . 






the other toote were elro given end 
floored out to eategorleo th» flubjoetfl in throe eetogorlofl 
iBentiontd helow i 


1 • high 

2* AV9TB&i 
^OV 

The toeto woro s 

1 * eolontlflo Attitude £oalo. oonotruotod hy Br. 

Viator and Ooorgo, A. S&ahharis^daH 1^75) ^ 

2 . Vorhitl •^et of Croottw Thinking conetruetod hy 

Dr* taq^or IhhAl (1973)* 

During Intomflhlp prograoiao tho elaroroon vorhol 
toohavlourfl of otudont-tonohorfl uoro onoodod hy u«lng AJatdon 
and liuntOT (1960) VICE. Tho ohoorvationfl uoro dl«»Xayo<S 
on Bfttrix tahlo. rmntor ttatricee wore iflroporod for dlfforont 
groups and difforont hahatiour ratloe woro oalculatod. 

£,TAl!IE7IC*i» JHAhfElfe 

nu folXWln* »•» '“•4 


anolyoo th# data » 


t* 

2* 

5* 

4« 

5* 

6di 


7 . 


Haas 


andard daytatieii 

ntmfljanoy oooffloiont and ohi «<iuara 
niyeie of tarianoo 

»wna. for *»*» BO* 

._«<»• MllBkillty *<w MW®*!** **»«!»»■ 


«Xaa»yoo» bahaviour* 
taotor analyola* 


i 
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nain findljAge of tsht study indloatsd i 

^ 129 studfut tsaohsrPt 3 $ vsrs on oe®or«ts 

l«vsl» 65 vsrs on tr«n«it*oBal X«t« 1 isniS 35 o» 
fomaX IsTsX* 'Hwlr nsnas and standard d«viatl<aje 
ars 9.968 (4 1.74), 16.94 (+ 2.52), 26.85 C+ 1.46) 
raepsotlvaly. 

2. Ho slgnifleant rolatlonehip vao found In b«tween 
oogaitlve Maturity and oreativlty / eoiantlfie 
attitude* 

3. feroent of time spent on oategorlea 1, 2 » 3, 4, 6 
and B Ineraasea fron oonorete throu^ transit lenaX 
to fornal, vnile for oate£i;orles 5 and 10 it 
deoreaeea* Both oontribute towards relative 
effectiwenesfi of Hie group. 

4. ElnllarXy increasing walue of Indirect Teacher 
TnXi (ll*?), iifupll '^alh (i?T), Teacher question Ratio 
(TvtK) helmriour ratio and deoreaPing waXue of 
l^aehtr Talk (TT), 61Xenoe/Ccnfurion (S/C) and 
Content Cross ISntlo (CCR) from ciaoreto to 
transltioaaX to fornaX stage further eontrihute 
tewarde relatlwe effectiweness of Hie group. 

5 . The teaching hehavieur pattojn of fornal group 
teacher® was found conparatirely «ore effeotlwe 
than c«aier®t# end transJtlonaX leweX teacher® * 

The pat tom can he named a® nawow q,uastloiti« with 

feed-hack» 

6. The elgnlfiosot differanoe was ohserwed for 
Taaeher ^uaatiiai Ratio (Ts^a) of foraaX lewel 
teaoher® in between the foXlowlng two groups » 
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(A) High imd low toacHere 

(,b) Arorngo and low orootiTO toeoloierw* 

ilgalflcsnt dlfforonoo wot oboorred on To^ohor 
tftlJt (W*)# Xdroot Toaehtr "falk Toncliey 

v«uoPtiQA Mtto end Oontont tSronr Bntio 

CCCM) in l»«tvetn avorago end low eelentifle 
attitude teaobere at treneltional level* 

Concrete^ tranelttonal and fomai teaeherfi rhm 
rignlfieant dlfferenoe on indirect Teacher Talk 
(ITTJ, lilreet Teacher Talk {m), k\xpiX Talk (FT), 
£>llenoe/Coafuelon (pyc), smell Indirect to direct 
ratio (i/d)f Teacher QiiePtion Satlo Content 

Croat Ratio (CCR) hehaviour rstioe* 

The data on 35 verlahlee were aiibleeted to factor 
enelyeie ueing principal componenta method* 30 
faotore appeared, out of which 10 factor® had 
their «l«n® value greater than one* Any foot or 
vfaoee eigne value lo greater than one ic euppoeed 
to he Blgnlfleant* Theee 10 faetore carried the 
cnmulativ® percentage of variation upto 75 .S?^. 

Recently Frof. «*»* Cettel hae euggeated a tacimUue 

11.4 Tor..' ta«t. »»«“ .toplin.. **> »•«-•« ♦»“ 
mhmr el .Ignltleim* ftotwe, « ■•ntloii.d .Dew, for 
•ninefta intorprotatioo fr«» poyehologlosl rio» point. 

»B thl. .«rol.. «. ««»•. 1 * «• “•» 

10 ter® appeared t 

1 * gupplyi*® Inforaatloo 

a, Creativity 
3 * Seleii title attitude 
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4 • pvpll aotlvltjr 

5. Coenltiv9 Bifttwity. 

iijk^iXSATlOli^ llSi?iiiG/^7XySi S'^Ui^’lC 

Th» prtteefit pt>«eag«*proo«i?fi Invaptigatliaa vllX 
hava th# following Q^iikOAtlexaeX. IfspXleatlon to li&prova 
adueatien prOKraatca t 

1, flndtag auggaata tbe% tormal operational ptndentp 

vere noire effeotlve in teaching* Hancay /^mlpoionp 
to training eollegta can ha Inprcnrad by Itnowing the 
cognitive Riftturlty of oendldetee. 

C* 'the finding onggeete that different type of 

training progrenne ore required for pnpllc having 
different level of eogeiitlre maturity, 

5, Rome eort of epeelel training ehoUld he provided 

to low eoijttitive rnturity pnplle. 

4 * finding puggeet that eolentlflc attitude which 

oontrlhutee towerde effective eeienoe tenehlng 
ehovld he encouraged in training college^# 
ftUmllarly* creativity mould he foetered emcatig 

pupil tMiacheri, 

5, nndlnge euggeetc that effeotive teachere can he 

eeleeted for their pronotione on the haeie of 
their cognitive maturity* They can he poeted at 
a place where their eervieee are greatly needed* 

Rtjeij^iit'^IOKS rOR iWaTEiiSfi fiSSBARCE 

mie reviewing the reeult of the preeent «tudy» 

tb. r**li..4 «i»t ttor. »» f. . ««!.« Of 

r*»i«i>h o«B »• «»4*irt*l»» to »to 
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)ro 9 «M Br*». roBB BUggiftiwi for forthor roeoowh how, 
thoroforo, boon aontlonoa in th* Mlowing linof i 

• An InvMtigtblcn of oiniior typ» nay bo doripoi 
to ovnlunto tho tosohing offootlvomee of 
toaebern on ^ oebitvoBont of thoir $19110 
Urofnfis-proeooo-prodwit otnfly) 

> flogotlNt bypt toBko or roBo otbsr tottr aay 
bo ur«d to monre tbe eoptltivo nntnrlty of 
toaoborr, In rolatlon to tombing bobavlotiri 
to Tsrlfy tbo raovat of tho prooont 

- A toUOH*^ itul; Bay bo daelgoti to know tbo 
poiUtralnlBK oftooto of VlCb in tbroa fiifforont 
eognitlto Boturlty groupo* 

■ Bilatloneblp botyoon oogoltlya naturlty md 
otbor prongo Toriabloa llkoi poroonality and 
aolfooonoopt eon bo jvigod by dotigning tbo 
iMy on tbla llao» 
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f^cTJT-^ gTTT 

Ck 

(Thinking Creatively with Words) 

3To ?> 

iTtr. (TtwP^JTT), (3m1:ns) 

sirs 

tT51. ift. t aiTT. 


ffnr.3j?iT Rfr«r.sn^ 

Wr.aT^HriT.f^TrR. 

Pr?rT i(r srrjnrtf^ . 


tiT ?!r Tfrr 





Nf5f 

(0 sftcrffjf rr^?ra:T, it>!raT ^ ti srf^^sr^ 

^ fpt 3<T If ^ ir>»irm ^T 'rfi:«TW 11 ^ ^ I fsrft ^ sro 

giTtit’fy at^T FTT ^EfRT 11 jftRar arfeilf ^ ^ iRt-aift arrMm: 

%il:| I 

(^) srifT % ^®st Ti; ^riTWi'5 ^ t fsr^rrTfJT^ ^jaraicir^ ^ 

spRfr q:?5V cT^ arTT arga' it a*!! ^ t i anT^t ^ ^ ^ 

aritar i 

(^) a aifa faa afaRa ^Ft aa^araff ir a^af^aa 1 1 5 a*FT aft a? aaa aaT a^ 1 1 ^hwt a| | arr 
'F?^t aai frat af tia aat<^ ara aHit t at ara% Taai^ il an^ aT'ft a^ ata aa?t i ar^aa ^r faf^ iia aa^a aar 
^ It ag aar 5 ra a^ar fai ana ?f argaff ait a^ aa it ataft aft faraaV at^ar 11 aa; faair at aFaai aif i^a ataai 
raaTT ana, fvnact arifq ail t aiaraa ^ aat a arara ^ ft i 

(V) ?a araaa it araart ara aa^n: % aaa % fac? fa^ a^ 11 sfaai tr 1%^^ sRilai ana arr aaa-ai^a 
aaa fafaaa 1 1 arff aar araa ?t aitsTar ^ aa^ atfar? i af? m farat airf art Fafiiaa aaa it a^ir 
I at 5Ta aar arta^ sprit ana ir fwtt a arfi anit. srrit a a| afrar aat ana % art it attfitjaai ^alf a| ark 
aar faara 3 Trq% aa ^ sp^ a^ *Ft a i ar?a ^ ata Taa® arr aaa sfta faar arcrar i afa srTa% aa a Mt 
at aaa % ftrrft nra % arl a artf a^ta TaaR srrar t faa spa a|ir a^t far^ art a, at ^ aaa faqr 
aai^ 11 

(i<) Pcirar arra % ga aTaarraarT sraaa^fsn^i sff spait arra apaRT arr^ait ar^r ara at arc 

I 

afa srraaft artf ara ^s^ft f at aa aaa ^f^rrt i afa aa aaa artf arfaaif a|i | sfk ara it artf arfeart 
ar^ at atFagi^ar srat ?ara ir gra asr^ aiFar srraaft arfsaif srr a% i 
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Name .................... 

Name of College...... 

Qualifications........ 

Experience of Teaching ( if any )........... 

xm sciGNTiFic miruoe sc^ce 

Dear Pupil Teachers, 

You are well aware that there are Positive or Negative opinioas about, an object This attitude scale 
purports to Know your Scientific attitude. Whatever infonDation is given by you will be used for research work only. 
Therefore Kindly give your opinion freely. Please, answer all the questions. There are 36 Statements in it you will agree with 
some and you may disagree with others. Each statement lias 5 options - Strongly Agree (SA), Agree (A) undecided 
(U), Di.sagrcc (D), and strongly Disagree (SD). Put a tick (if) mark upon one of tliesefc options which you prefer. 

Example— 


Science must be taught to all Pupils 

SA A U D SD 

SA — Strongly Agree 
A — Agree 
U — Undecided 


D — Disagree i.x' 

SD — Strongly Disagree 









j tern 

No. 


1. Knowledge is promoted if every new idea in a field is accepted 
immediately after it is reported. 

2. Whenever there is insufficient evidence cither for or against ;i 
proposition, the wisest thing is neither to accept it nor to 
reject it. 

3 Listening to new ideas is a very interesting and plcasi^ 
activity. 

4. If one of our idea is poor, we should hold this idea alihoiigh 
it is proved to be poor. 

5. Students who are keen to learn new ideas despite their iiiadc«' 

I 

Bjfeuatc knowledge arc likely to become scicniisis. 

B 

6. The records of the olwcrvations of a scieentist reket the perso¬ 
nal feelings of the scientist. 

7. In unscientific discussions one may hear that some one r. will¬ 
ing to prove that a certain idea or opinion is absolutely corr¬ 
ect, 


11. Experimental testing a new idea is mainly carried out to satis¬ 
fy the person who fir.st suggested the idea. 

9. Fortune tellers usually flourish in .scientific communities. 

10. Knowledge, once accepted, is not subject to change. 

11. Scientific explanations .should be preferred to the romantic .st- 
orii s of astrologers and magicians. 

12. Dr. E, a very famous scientist, pre,sented s new theory and Dr, 
A, a young scientist who had graduated two years before, had 
some doubts about this theory, Dr. A should accept the theory 
because it was presented by Dr.E. 


I . People should be willing to change their ideas if enough evi-ji 
ence shows that their ideas are poor. 
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Ifl interpreting the results of his work, a scientist should not 
be affected by external social conditions. 

If a new facts agiec with some ideas it can he concluded that 

these ideas arc true. 

i, A questioning attitude should dominate the approach to any 

noval situation. 

], Explanations can only be made if observable data can be coll 
ected. 


i One should not criticize the work of others. 

15, Noval situations which cannot be explained with the existing 

body of knowledge are undesirable. 

10. Questioning opinions and ideas has nothing to do with seient- 
ifio behaviour. 

|l, One should express one’s jugement about new idea, a 
discoveries immediately after one learns to them. 

a. ideas .1-0-11 

if they contradict existing ones. 

,0 Tlie editor of" well 

p.,bUeationr.».rel..t»1ii.«0’'8'®“' 

I , . Meteor.lo6l.t. can predi- *1“ 

S. When tradlt.onal beliefs ate ta conHict witi 1“°" 

’ MS, it i! belter “ “'“P' tt.ditioiial belielS. 

k; i,i...,flde....totoa.=w id.a».le...ll peopleKoe- 

II. A locoe^tul »le.-i.t» mote objective then a politician. 

KnowledEC ia a countiy is promoted if local pubbcatioits 
lode the Wfitins. of ftmtoos and -nknowt. wntets. 

k Tbela,Ees..«..d.™ca.C^-^j;_»"^ 

r::."^r;:eatema.,peoP.e^ 
fdlowinj da, many people sho«ld Soto Chttmla 





]0. Astrology is a science will coiitribiilcs to the better uiidcrsh 
ending of people. 

31, Knowledge slioolcl be coiisidrcd tentative* 

32, Seeling further intaatioii about a noviil situiitio n is coi# 
ered a sound approach to begin with, 

33, Criticism benefits tlic advaiiccnicnl of knowledge. 




36. Enough evidence .supporting a ceiliiin idea should be provided 
beta the idea is accepted. 
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A>1A<» MIA IKBiAf V'rt*! iB^WAOtto" ’ 


^ 1 • Aofttpting f«#liae 

2» (a) fraieafi 

Ji (1>) iralBaa uel»g pttolle 


Baeponaa 


^ « 

(ftj j?raleaB ttoltig privata 
orltarla 

Aeaepta Ida a 
(a) Daaorip^io® 

(T») Infartnoa 
ioJ Otaarallaatlaa 


Initlatlao 


(^. Jw^t <iuastico» 

(a) Coeattive »a«ory ^uaatloixa 
CIj) OoftTargat %ua«tl<ma 
(eJ I)iirar«a»‘fc «iWa«tio»a 
Cd) Bvama'fcl^a qiaaationa _ 

5. i,a«twing 

6, 9lTa diractlm 

1* (a) Crltlciaaa 

Cfe) CriUlei»e« ualttS ptd>lla 
©pitaria 

(c) Orltloaaa wlag prl'rata 

erltapia _ 


»a«paft«« 




Pupil raapottdd 

<ft) Daaerlptl^ 
Ittfarano* 

(o) Oa»apaliaatloa_ 


Pmpil iaitlu^5l<» 
^a). Jlaadrip^l*® 
{%} X«fa»aa«d 
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Name ; 

College ; 
Qualifications ; 
Experience of 
Teaching(if any) 
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Topic 

Date 
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ifith itobr^vlAticaie 


Var*Ko« Mas# of varlebla 


Jil»breviAtim 


1. Flftgtttlaxt £io«lo«l OperatlOdC Total) 
2* Claaolfloat&oo Ctptration 

3* Soriatioft Oporatloa 

4. i< 04 SioaX iioltiplleatloo Oporatioa 

Co&paBoation Oporation 
6i. 2rpportl<mal Tbinkiof Oporatlon 

7« I'rdbability Oporatiea 

6 • Corralatloaal Thinking 

9, So lent if io Attitado i Total) 

10« Hationalit^ 

11 • Oarioatty 

12 • Opaa-AliLdodtio ea 

t3* AwraioB to Cttporotttiono 

14* ObiootlTity 

1§, fittapandod i«dgowo»t 

16 * forbal Oroatirlty iTotal) 

i7^ nuattoy 

16 . HoxlbUtty 

19« Originality 

20* Taaohor TaUt 

21 * l^diraot Taaolker Talk 

22 * Oiraot foaetotr ^aik 

23 * J?npil Talk or Stttdant Talk 

24* Soioaoo or Cenfoaloa 

29 * Xndiroot t# loiraet latio 

gg* snail Ittdlraot to diraot Batlo 

27 * S^il InltiatiOB »ati« 


TT 

ITT 

»TT 

if or ST 
e/0 
l/S 
i/d 
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Ituhir SttpoBM Hatlg 
'TnelMr rnttlon Satio 
C 

CfilngoTliR of l(ggj.o«l OptrstloB 

(a) Gonsnti 
(bj Tmrltimiil 
(s) lomwl 

Cktigorlgn of Edwtltie Attitude 
(i) high rsintlfle Attitude 

(b) Average Eeiestlfie Attitude 
(e) liu« lelentltle Attitude 



(a) blgb Creative 

(b) Average Oreetlve 
(e) Creative 
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